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Abstract	
There is some evidence for a positive relationship between affective responses to exercise 
and future physical activity behaviour, however previous research has been laboratory-based. 
This thesis aimed to contribute to the current theoretical understanding of affective responses 
to outdoor physical activity (walking and running), and the relationship of these affective 
responses to physical activity behaviour change, via three separate empirical studies and a 
synthesis of the qualitative data across studies. This research makes a number of 
contributions towards our understanding of the relationships between affective responses to 
exercise and future physical activity behaviour. Firstly, there was no reliable evidence to 
indicate that affective responses during everyday outdoor walking at baseline predicted future 
physical activity behavior (Study 1), though social factors were found to be important in both 
quantitative and qualitative analyses. Qualitative results suggested that the meanings of 
everyday walking might be one potential reason for this. Using a run-walking session as an 
exercise stimulus, affective responses mid-session, end-session and post-session did predict 
changes in physical activity six months later, whereas early-session affective responses were 
not significantly related to future physical activity (Study 2). Using results from the first two 
studies, a beginner run-walking intervention based on affect-regulated exercise intensity in 
was developed and optimised (Study 3), which was shown to be acceptable, enjoyable and 
feasible for a future randomised trial testing adherence. Qualitative results from the empirical 
studies were synthesised, and commonalities, differences and new insights into affective 
responses to walking and running were found. Results included themes of sources of affective 
responses (environment, social factors, dis/comfort, comparison with previous self and stages 
of exercise) and psychological outcomes of exercise (achievement, emotional and mental 
outcomes). The affective measure used in all empirical studies was analysed, with results 
showing the most promise for the measure in social situations.  
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CHAPTER	ONE	
GENERAL	INTRODUCTION	
Firstly, this chapter presents a review of the literature relating to physical activity behaviour 
change, the role of affective responses to exercise in physical activity behaviour change, and 
factors involved in affective responses to exercise. The second part of the chapter discusses 
the research philosophy behind the thesis, and common methods and measures which were 
used across the different thesis chapters. Finally, an overview of the thesis is presented. 
A	review	of	the	literature	
Physical	activity	background	
There is a well-documented link between physical activity and health and well-being (Biddle, 
Brehm, Verheijden & Hopman-Rock, 2012). Despite this, only 39 per cent of men and 29 per 
cent of women aged 16 and over reported that they met minimum UK recommendations for 
physical activity, and these percentages decreased with age (Joint Health Surveys, 2010). 
Physical activity guidelines for adults (16-64 years) in the UK are either a minimum of 150 
minutes of moderate-intensity activity during a week (in minimum bouts of 10 minutes) or a 
minimum of 75 minutes of vigorous activity over a week, or a combination of vigorous and 
moderate activity (UK Chief Medical Officers, 2019). Intensity is ‘how hard a person works 
to do an activity’ (WHO, 2011) and importantly, intensity varies between individuals, for 
example depending on their fitness level and previous exercise experience. Intensity is 
expressed in Metabolic Equivalents of Task (METs) with a MET being the ratio of a person’s 
working metabolic rate relative to their resting metabolic rate (WHO, 2011). Moderate-
intensity physical activities (approximately three to six METs) are those which require ‘a 
moderate amount of effort and noticeably accelerate the heart rate’ and WHO gives examples 
such as brisk walking, gardening and housework. Vigorous-intensity physical activity 
‘requires a large amount of effort and causes rapid breathing and a substantial increase in 
heart rate’ (WHO, 2011), with examples given as running, walking briskly uphill, aerobics or 
fast cycling. These examples are dependent on the individual, however, with walking on the 
flat being light intensity in general but strenuous in some people, such as those with obesity 
(Mattsson, Larsson & Rossner, 1997). 
Since exercise intensity differs between individuals, one way of standardising intensity 
between individuals is to use physiological landmarks such as the transition between aerobic 
and anaerobic exercise (Ekkekakis, Hall & Petruzzello, 2004). One such landmark is the 
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ventilatory threshold, where at a certain intensity during incrementally increasing exercise 
there is a nonlinear steep increase in ventilation (Ghosh, 2004). This is measured by analysis 
of the gases a participant breathes out during exercise, and this threshold has been shown to 
correspond to stable ratings of exertion across genders, training status or exercise modality 
(Ekkekakis, Hall & Petruzzello, 2004). Another landmark is the lactate threshold, where 
during incremental exercise there is a non-linear increase in blood lactate concentration, and 
also corresponds to stable exertion ratings (Ekkekakis, Hall & Petruzzello, 2004). 
Figure 1 shows definitions of some key terms in the area of physical activity relevant to this 
thesis. Physical activity (hereafter called PA) is an overarching term which encompasses 
everyday PA, leisure-time exercise and sport. This thesis looks at both everyday PA and 
leisure time exercise, but not sport. It must be acknowledged that there is overlap between all 
of these concepts, for example running could be classified as a sport if someone was taking 
part in a running race (rule-governed, structured, competitive), it could be classified as 
leisure-time exercise if someone was heading out for a planned training run, but then running 
could also be described as an everyday PA if they were run-commuting to work or running 
for a bus.  
 
Figure 1: Diagram of definitions related to physical activity. Adapted from Physical Activity 
Definition Diagram (Department of Health, 2009), plus definitions taken from Biddle, Mutrie and 
Gorely (2015). 
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In a systematic review and meta-analysis of global data, Hulteen et al. (2017) found 
consistent participation in running and walking, with walking the most popular PA for adults 
in four out of six global regions. According to the Sport England Active Lives report for 
2017/2018 (Sport England, 2019), walking for leisure, walking for travel and 
running/athletics were three of the four most popular forms of PA undertaken by over 16s at 
least twice in the previous 28 days.  
In a review of PA change, Biddle, Mutrie and Gorely (2015) examined results of PA 
interventions across different age groups, and found that interventions can be effective, but 
were often unsuccessful in increasing PA in the longer term. Moreover, many people find it 
difficult to gain motivation to start and maintain regular exercise. For example, 50% of 
people new to exercise stop within six months (Weinberg & Gould, 2007). Further research 
into factors involved in initiating and adhering to regular PA is required so that intervention 
effectiveness can be improved, particularly over longer periods of time.  
Theoretical	frameworks	for	physical	activity	behaviour	change	
Physical activity behaviour is complex and subject to multiple influences at many levels, 
including individual, social, environmental and cultural (Biddle, Mutrie & Gorely, 2015). 
Even at the individual level, PA behaviour is subject to biological, psychological, social, 
behavioural and genetic influences (Magnan, Nilsson, Marcus, Ciccolo & Bryan, 2013).  
The transdisciplinary model (Bryan et al., 2007, 2011) takes account of social-cognitive, 
genetic, physiological and affective factors influencing exercise behaviour in an attempt to 
understand individual differences in initiating and maintaining exercise behaviour. This 
framework sees genetic factors as influencing exercise behaviour indirectly via physiological 
responses to exercise, subjective exercise experience and also as influencing exercise 
behaviour directly. So, for example, genetic factors could affect body temperature regulation, 
which could in turn influence perceived exertion and changes in affective response to 
exercise. Genetic factors could also influence subjective exercise experience directly, and this 
subjective experience of exercise is seen as influencing exercise behaviour via motivation to 
exercise. For example, if somebody has positive affective responses to exercise then they will 
be more motivated to repeat it, and repetition of exercise leads to improved physiological 
responses and hence to improved subjective experience and motivation to exercise, 
alternatively the reverse could apply.  
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This transdisciplinary model is capable of accommodating many different theories of 
subjective exercise experience and motivation to exercise (e.g. social-cognitive theory, self-
determination theory). To date, the dominant approach in researching PA behaviour change 
has been the social-cognitive one, which assumes that people make decisions to engage in PA 
based on expectancies of the behaviour and its outcomes, for example self-efficacy to 
exercise, or attitudes towards exercise (Rhodes, McEwan & Rebar, 2018). This approach sees 
people as rational agents making the decision to exercise based on beliefs and values, 
however this perspective has been challenged recently since (amongst other criticisms) 
intervention effects are only moderate and short-lived, and widespread knowledge of health 
benefits does not translate into increased PA levels (Rhodes, McEwan & Rebar, 2018).  
Given the limitations of the social-cognitive approach, attention has recently turned to the 
role of hedonic factors in PA and behaviour change, looking at changes in mood, emotion, 
and hedonic responses (Ekkekakis, Parfitt & Petruzzello, 2011). The hedonic approach is 
long-standing and proposes that affective responses to a behaviour (i.e. the pleasure or 
displeasure felt) increase frequency of the behaviour when they are positive, whereas 
negative affective responses decrease the behaviour frequency (Cabanac, 1992; Kahneman, 
Wakker, & Sarin, 1997). It has only relatively recently been applied to exercise (Ekkekakis, 
2013). 
In the recently proposed Affective Health Behaviour Framework (AHBF, Williams & Evans, 
2014), four affective concepts influencing health behaviour are discussed: (a) affective 
response to the behaviour, (b) incidental affect (not arising from the behaviour but capable of 
influencing it, positively and negatively), (c) affect processing (cognitive processing, such as 
anticipated affective response, affective attitude, affective association and implicit attitude) 
and (d) affectively charged motivation, i.e. motivational states which include an affective 
aspect (e.g. craving, desire, fear, intrinsic motivation). Affective responses to the health 
behaviour are divided into during- versus post-behaviour responses, since these frequently 
have opposite hedonic valences (e.g. feelings of discomfort during exercise versus feelings of 
relief afterwards). Williams and Evans (2014) elucidate potential pathways via which these 
affective concepts could interact to influence health behaviours. One pathway goes from 
previous affective response to affect processing to motivation and then behaviour. This 
pathway is subdivided into automatic and reflective aspects. The automatic pathway is 
hypothesised to act via previous affective responses to the behaviour influencing affective 
associations and implicit attitudes and hence affecting future behaviour. The reflective 
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pathway, in contrast, is hypothesised to operate via anticipated affective responses to the 
behaviour influencing deliberative motivation (e.g. goals) and hence influence future 
behaviour.  
In this framework, the goal to become physically active (reflective motivation) depends on 
the anticipated affective consequences of exercise (reflective affect processing), such as 
pride, satisfaction or relief. This reflective pathway is in competition with the behavioural cue 
(e.g. planned workout) activating the automatic pathway, where automatic motivation (e.g. 
dread of exercise) might be negatively influenced by automatic affect processing (e.g. 
previous negative affective associations) and in-the-moment affective responses to exercise 
(e.g. pain and discomfort). If the automatic motivation competes with the intention to 
exercise, affectively charged motivation will be activated (e.g. anxiety about exercise). Other 
factors outside these two pathways are proposed to also influence exercise behaviour, such as 
environmental factors (weather, an exercise partner being available), incidental affect (e.g. 
prior mood), motivation for competing behaviours (e.g. wanting to watch Netflix) and other 
cognitive factors (e.g. social norms). This framework is at an early stage of development and 
is not specific to exercise, so despite some evidence being present for certain aspects of the 
framework, there remains considerable work to test different aspects in the context of 
exercise and/or PA.  
The next section focuses on the literature around affective responses to exercise.  
Affective	responses	to	physical	activity	
Defining	affect	
Although there are different conceptual frameworks for affect such as those used in 
biological psychology (Ekkekakis, 2013), the one Ekkekakis outlines is that used as the basis 
for this research, since it is the current theoretical perspective in the field of affective research 
and particularly in exercise and PA research. Affect is a global term which includes concepts 
such as moods and emotions, but the theoretical perspective adopted here sees it as 
conceptually distinct. Russell (2009) defines core (or ‘basic’) affect as ’part of, but not the 
whole of, what are called moods and emotions…a pre-conceptual primitive process, a 
neurophysiological state, accessible to consciousness as a simple non-reflective feeling’ 
(p1264). Ekkekakis (2013) adopts Russell’s conceptualisation of core affect, describing it as 
being a broader concept than mood or emotions, ‘the experiential substrate upon which the 
rich tapestry of moods and emotions is woven’ (p 40). Ekkekakis defines emotions as more 
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complex, comprising a coordinated response of different components (feeling, appraisal, 
physiology, expression and action), focused on a specific object (e.g. a person, event or 
thing), involve cognitive appraisal and change rapidly. Moods are milder (Russell, 2009), last 
for hours, days or longer, and are not necessarily ‘about’ something but could relate to 
existential concerns (Ekkekakis, 2013). Core affect signals preference, with positive affect 
motivating approach and negative affect signalling danger and motivating avoidance 
(Ekkekakis, 2013). Affect experienced during or after exercise could therefore motivate 
approach towards or avoidance of future exercise, hence it is important to be able to measure 
this affective response to exercise. Measurement of affect will be briefly discussed in the next 
section in order to set the scene for discussing some of the factors influencing affective 
responses to exercise.  
Measurement	of	affective	responses	to	exercise	
The conceptualisation of affect, emotions and moods outlined above is the one used in this 
thesis, since it is the most common approach in the examination and measurement of affect 
and health behaviour (Ekkekakis, 2013). Importantly, in this conceptualisation, affective 
responses are considered to be accessible to consciousness (Russell, 2009), and hence open to 
measurement in the context of exercise/physical activity.  
The conceptualisation and measurement of core or basic affect can be achieved using two 
approaches: categorical or dimensional. Ekkekakis (2013) points out that these two 
approaches are not either/or, but each has a place depending on the research aims. The 
dimensional approach takes two dimensions of affective valence (pleasure/displeasure) and 
activation (high and low arousal) and Russell’s circumplex model describes these as 
orthogonal and bipolar (Russell, 1980). The affective valence and arousal dimensions can be 
visualised as arranged in four quadrants, with pleasure/displeasure (affective valence) as one 
axis and high/low arousal (activation) as the other axis. In order to measure core affect in an 
exercise context, Russell’s circumplex is the most popular dimensional approach.  
The categorical approach organises affective states into separate emotion or mood categories, 
e.g. anxiety, joy, fatigue (Emerson & Williams, 2015). There have been several attempts at 
constructing exercise-specific measures of affective responses using the categorical approach 
(Ekkekakis, 2013), such as the Subjective Exercise Experiences Scale (SEES), and the 
Physical Activity Affect Scale. A major criticism of exercise-specific categorical measures is 
that they might be under-representative of the exercise domain, neglecting potential emotions 
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which might be experienced before/during after exercise, (e.g. ‘tense’), and often cannot 
distinguish activation levels (e.g. excitement versus relaxation) (Ekkekakis, 2013).  
This categorical approach is useful if the research aim is to look at specific affective states, 
such as seeing whether particular emotions or moods are altered by exercise, but they might 
not capture more subtle shifts in alternative affective states, or give a global assessment of 
affective changes on a larger scale (e.g. pleasure/displeasure). The latter is more usefully 
captured in a dimensional approach, which gives less specific affective information but with 
greater temporal sensitivity and ease of administration since they are 1- or 2-item measures 
compared with multiple questions for categorical measures (Ekkekakis, 2013). If it is 
desirable to quantitatively track how affect changes across an exercise session, then a 
dimensional approach gives this information relatively simply, albeit with less information.  
Affective responses to exercise are influenced by a broad range of factors. Some of the 
research relating to these will be discussed in the next sections. For convenience, these 
factors are broadly split into a) exercise intensity and time factors, b) individual factors (c) 
environmental factors and (d) social factors.  
Factors	influencing	affective	responses	to	exercise	
Exercise	Intensity	and	time	factors	
Timing	of	affective	response	measurement	
Ekkekakis and Brand (2018) argue that over 50 years of research into affective responses to 
exercise has led to a widespread belief amongst the public and practitioners that ‘exercise 
makes people feel better’ universally, due mostly to the timing and nature of measurement of 
affective responses to exercise. They contend that the use of long questionnaires based on 
anxiety reduction or mood disturbance improvements (i.e. using categorical approaches) to 
measure affective responses to exercise resulted in these responses only being examined 
before and after exercise. This meant that any information on during-exercise responses as 
well as any changes not related to anxiety or moods was not able to be captured. As such, 
changing affective responses to exercise was seen as essentially a research dead-end, because 
most people feel better after exercise compared with before (Morgan, 1985), yet most people 
also remain insufficiently physically active.  
More recently, however, attention has been paid to affective responses during exercise and 
evidence here points to a more complicated picture than just ‘feeling better’ (Ekkekakis & 
Brand, 2018). Considerable evidence has emerged showing that measuring affective 
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responses repeatedly during exercise gives a more complete picture of the trajectory of 
affective responses to exercise across exercise sessions (Ekkekakis, Parfitt & Petruzzello, 
2011). Affective responses during exercise are complex and multifaceted, open to a variety of 
influences and vary considerably between individuals (Ekkekakis, Parfitt & Petruzzello, 
2011). Some of these factors will be discussed in more detail: namely exercise intensity, 
exercise duration, individual variability, autonomy, environmental and social factors. 
Exercise	Intensity		
There is considerable research over a range of studies with a range of different types of 
participants and exercise types demonstrating that the intensity of exercise influences 
affective responses to exercise (Emerson & Williams, 2015). In a review of the evidence base 
on the effect of exercise intensity on affective responses during exercise, Ekkekakis, Parfitt 
and Petruzzello (2011) emphasise the importance of physiological landmarks for assessing 
intensity, such as the ventilatory or lactate thresholds, since intensity varies between 
individuals.  
When such landmarks are used, it has been demonstrated (at the group level) that intensities 
below these thresholds may improve affective responses, or at least not cause them to 
decrease (Ekkekakis, Parfitt & Petruzzello, 2011). When intensity is above these landmarks, 
however, affective responses decline. When affective responses during incremental exercise 
tests are examined, affective responses decline as intensity increases, and at maximal 
capacity nearly all participants report a decrease, with negative responses reported on 
average. During moderate intensity exercise, affective responses vary between individuals, 
with this variability dependent on exercise experience and cardiovascular fitness, weight 
status and preference and tolerance for physical exertion (Emerson & Williams, 2015). Post-
exercise, hedonic responses are homogeneously positive, the so-called ‘affective rebound’ 
which is reported by over 95% of participants after strenuous exercise (Ekkekakis, Parfitt & 
Petruzzello, 2011) and occurs independent of exercise intensity (Emerson & Williams, 2015). 
In addition, self-paced walking is generally experienced as affectively positive, with 
improved affect reported during walking by 74-77% of participants (Ekkekakis, Hall & 
Petruzzello, 2005). 
Ekkekakis’s Dual Mode Theory (Ekkekakis, 2009b) is a multi-level theory attempting to 
explain the relationships between exercise intensity and affective responses, with reference to 
potential survival/adaptational bases and neurobiology (the latter are not discussed as they are 
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beyond the scope of this thesis). The Dual Mode Theory (DMT) proposes three domains of 
exercise intensity (moderate, heavy and severe), each with characteristic patterns of affective 
responses (Ekkekakis & Brand, 2018). The moderate domain (up to the ventilatory threshold) 
is experienced as homogeneously pleasant according to this theory. Homogeneous responses 
(this time predominantly unpleasant) are also predicted in the severe domain, in contrast with 
heterogeneity within the heavy domain, with some experiencing increases and some 
decreases in affective response (Ekkekakis, 2009b). The DMT also proposes that affective 
responses to exercise are the result of a constant interaction between (a) relevant cognitive 
processes (e.g. appraisals of the meaning of exercise, self-efficacy, appraisals of the social 
context of exercise) and (b) interoceptive cues resulting from exercise-dependent peripheral 
physiological changes (Ekkekakis, 2009b). The weighting of these different aspects is 
theorised to change according to the intensity of the exercise, with cognitive factors 
dominating at lower intensity (moderate and especially the heavy domain) and interoceptive 
cues gaining precedence at higher intensity (very heavy and severe intensity domains).  
Studies supporting the DMT include those carried out in healthy active adults (Ekkekakis, 
Backhouse, Gray & Lind, 2008), sedentary men (Parfitt, Rose & Burgess, 2006), sedentary 
women (Rose & Parfitt, 2007) and active children (Sheppard & Parfitt, 2008). Participants 
took part in exercise bouts at intensities relative to the ventilatory or lactate thresholds, with 
data showing a stable positive affective response below VT, a negative decline in affect 
during above-VT exercise, and an affective rebound post-exercise (Parfitt & Hughes, 2009). 
There is therefore a range of evidence in support of the DMT across different exercise 
intensities and in different populations.  
As Ekkekakis (2009a) points out, however, exercise intensity is not the only influencing 
factor on affective responses to exercise, and may not even be the most personally important 
for future exercise behaviour decisions. Ekkekakis (2009a) also acknowledges the cultural 
and social contexts within which exercise and PA exist, and these can influence cognitive 
appraisals and feelings, such as competence, pride, shame and embarrassment. Such 
considerations will be discussed later. A further context not acknowledged by Ekkekakis 
(2009a) is the environmental one, which will also be discussed later.  
Intensity	patterns	
The research discussed above has all focused on continuous exercise, however other forms of 
PA are also available. Most of the research has either used a fixed exercise intensity 
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throughout, or has examined affective responses to increasing intensity, such as graded 
exercise tests for assessing metabolic landmarks such as the ventilatory threshold. One 
alternative approach gaining increasing recent research interest is interval training, i.e. 
‘intermittent bouts of relatively high-intensity exercise separated by periods of recovery’ 
(Gibala, Gillen, & Percival, 2014, cited Stork, Banfield, Gibala & Ginis, 2017). There has 
been considerable controversy over whether interval training (particularly ‘high intensity 
interval training’ or HIIT) is capable of helping adherence to PA (e.g. Biddle & Batterham, 
2015), though there is little argument over its physical health benefits (Gibala, Gillen & 
Percival, 2014). Evidence on affective responses to and enjoyment of HIIT is mixed (Stork et 
al., 2017). As Stork et al. (2017) point out, there is little evidence for how well results using 
continuous moderate intensity PA might translate for interval training. It is also not obvious 
how well the DMT can explain affective responses to interval training, since the DMT was 
developed based on research using continuous intensity exercise bouts. More research is 
called for on the longitudinal relationship between affective responses to interval training and 
future exercise behaviour, ‘real-world’ settings outside laboratory or supervised 
environments, and qualitative research to provide a deeper understanding of people’s 
experiences of interval training (Stork et al., 2017). 
Finally, still other patterns of exercise intensity have been suggested as useful to examine. 
For example, Lee, Emerson and Williams (2016) propose an evolutionary basis for the 
necessity of PA involving chasing and fleeing behaviours, patterns which are mimicked in 
many sports (e.g. rugby, football) and children’s games (e.g. tag). They theorise that such 
activities will give more positive affective responses versus activities without these fleeing, 
chasing or social bonding behaviours. However, there is little research into affective 
responses to such real-world physical activities, possibly due to the difficulty of measuring 
affect during a match or a game, though some studies have looked at affective responses 
during spinning (Szabo, Gáspár, Kiss, & Radványi, 2015) and aerobics classes (Buscombe & 
Inskip, 2013).  
Zenko, Ekkekakis and Ariely (2016) had an alternative approach where they compared an 
exercise session of gradually increasing intensity with one of gradually decreasing intensity, 
finding that decreasing intensity resulted in post-exercise pleasure and enjoyment, 
remembered pleasure and forecasted pleasure. However, the increasing intensity session 
could have been ‘contaminated’ by its resemblance with the previous maximal exercise test 
all participants completed (usually experienced as highly unpleasant). This is a critique which 
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could be levelled at many studies in this area, since the usual way to determine exercise 
intensity with respect to physiological landmarks is to first administer a graded exercise test 
which is often an unpleasant experience by the end (Ekkekakis, Parfitt & Petruzzello, 2011). 
It is also difficult to see the real-world applications of the decreasing intensity approach, 
when the majority of exercise formats (e.g. aerobics classes, running, and many sports) start 
with a gentle warmup and finish with a cooldown, with many forms of exercise having 
highest intensity towards the end (e.g. a sprint finish in a race).  
Stages	of	exercise	sessions		
Many types of formal exercise can be subdivided into stages, such as warmup, cooldown and 
intermediate phases (Kilpatrick, Hebert, Bartholomew, Hollander, & Stromberg, 2003). 
Depending on the stage of the exercise session, affective responses might vary. Ruby, Dunn, 
Perrino, Gillis and Viel (2011) contend that the earlier stages of working out are perceived as 
less enjoyable than later stages, meaning that beginnings could disproportionately affect 
prospective evaluations. They present evidence that making the start of exercise more 
enjoyable should increase expected future enjoyment of exercise, and also that spreading 
attention across all stages of exercise could also increase enjoyment. This has not, however, 
been assessed in terms of how manipulation of enjoyment of early exercise stages might 
predict changes in PA behaviour.  
Several studies looking at exercise duration have found that positive affective responses are 
obtained after relatively short times, e.g. as little as 10 minutes of walking (Ekkekakis, Hall, 
VanLanduyt & Petruzzello, 2000), with similar results from 15 and 30 minutes of exercise 
(Daley & Welch, 2004). One study even showed that as little as three minutes of gentle PA 
(such as reaching arms up and neck rotations) improved affect (Szabo, Gaspar & Abraham, 
2013). Although these results are also dependent on the intensity of PA, it seems that 
knowledge of the exercise duration could also influence affective responses.  
Fredrickson (2000) argues that one way of optimising affective experiences would be to 
improve endings. Peaks and ends are more affectively informative (Zauberman, Diehl & 
Ariely, 2006) and the concept of experienced utility emphasises that both contribute to future 
decisions (Kahneman, Wakker & Sarin, 1997). In the area of exercise, there is usually a 
defined endpoint to an exercise bout (a fixed distance or duration of run, a timed football 
game, a goal of swimming 30 lengths of a pool, etc.). Hargreaves and Stych (2013) found 
that both peak and end affect during an exercise session contributed to global affective 
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evaluations (though not future exercise intentions or post-session PA behaviour at seven 
days). For activities such as exercise which are often time-limited and/or goal-directed, 
optimising end affect might be important in helping to make the overall experience be 
remembered more positively. Fredrickson argues that end affect might be more easily 
amenable to change compared with peak affect, and that people pursue better endings in a 
variety of situations (social interactions, accomplishments, arranging sequences of 
pleasant/unpleasant experiences). Fredrickson also argues that people not only seek out better 
endings in themselves, but they also seek out personal meaning, which can be improved by 
optimising the ends of goal-directed episodes. This implies that an activity such as exercise 
which is often associated with goal pursuit and attainment, can be improved by optimising 
the end affect, both for its own sake and for the personal meaning which the goal attainment 
carries. If knowing the end is near contributes towards more positive affect (at least where 
people are finding the experience difficult or unpleasant, as unfit exercisers often do) then 
duration knowledge seems likely to improve the ending in this situation.  
Studies have looked at the effect of duration knowledge on affective responses to exercise, 
comparing unknown duration with known duration. One of these, Eston, Stansfield, Westoby 
& Parfitt (2012) had an ‘unknown’ duration, a ‘deception’ condition (participants were told 
they would exercise for 10 minutes) and a control condition, all using a 20-minute long 
exercise bout. They found a significant drop in affect when the ‘deceived’ participants were 
informed they had to exercise for an additional 10 minutes. It seems likely that participants 
do not appreciate being deceived, and demonstrates that studies using deception to look into 
duration knowledge might be introducing a confounding factor. Interestingly, however, affect 
drifted downwards throughout the whole ‘unknown’ duration condition but increased a few 
minutes before 20 minutes in both deception and control conditions for participants asked to 
cycle. This suggests that participants felt more positive when they thought they were nearly at 
the end of the exercise session. The same did not apply to treadmill exercise however, 
perhaps because it is more physically taxing.   
Hanson and Buckworth (2015) looked at well-trained runners and asked them to run a known 
or unknown distance: they found no difference in affect between conditions, but they did find 
that participants in the unknown conditions ran slower for the same perceived effort and 
affective rating compared with the known conditions.  
Whereas both the Eston et al. (2012) and Hanson and Buckworth (2015) studies used trained 
participants, Welch, Hulley and Beauchamp (2010) asked unfit, inactive participants to 
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exercise for a known or unknown duration. They found that affective responses became more 
negative in the early stages for both conditions, and decreased significantly more throughout 
the session for participants who did not know how long the session would last. In contrast, 
affect plateaued halfway through the session when the session length was known (and 
participants were aware of elapsed time). Welch speculates that knowledge of an end point 
might either have prevented declining affective responses in the known condition compared 
with the unknown condition, or alternatively that lack of endpoint knowledge resulted in 
more negative affect in the unknown condition. It could also potentially be a combination of 
these: qualitative research here could have suggested which explanation is more plausible or 
whether both could have contributed (assuming participants have conscious access to this 
information and can articulate it).  
Zhao and Tsai’s (2011) study on affective responses to duration knowledge in contexts 
outside exercise sheds some light on these results. Using a variety of laboratory and field 
tasks such as study sessions and music listening, they demonstrated that duration knowledge 
increases affective intensity. Duration knowledge worsens aversive experiences and improves 
pleasant experiences. However, when participants focus mainly on the end of an ongoing 
experience, this effect of duration knowledge reverses. Focusing on the end of an unpleasant 
experience then improves affective responses, whereas focusing on the end of a pleasant 
experience makes this less pleasurable. This might be one reason why counting down a task 
generally recognised as unpleasant (e.g. sit ups) results in shorter duration estimates and more 
favourable attitudes towards the counting task compared with counting upwards, since 
counting down draws attention to the end of an episode and goal attainment (Shalev & 
Morwitz, 2013). 
In one of the few studies looking at the context of affective responses to exercise using a 
qualitative in-depth method, Rose and Parfitt (2010) found several themes to be important 
when asking people why they felt the way they did during an exercise session. One of these 
themes was anticipation of the end, and they found that both high active and low active 
participants alike felt better when they knew that the end was near. They suggested that 
setting a duration goal could help people to experience more positive affect near the end of an 
exercise bout. This is in broad agreement with the principles discussed above, however it is 
unclear how realistic using a treadmill in a laboratory is for looking at the broader context of 
exercise compared with more ecologically valid environments. It may be that additional 
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information about affective responses to exercise and to affect at the end of an exercise bout 
emerges in a more everyday PA environment.  
Summary	of	exercise	intensity	and	time	factors	
Timing of measurement of affective responses to exercise is important in understanding the 
trajectory of change of affective responses across the course of an exercise session, not just 
before and afterwards (Ekkekakis & Brand, 2018). Physical activity intensity seems to 
influence affective responses to exercise in certain ways, with generally uniform pleasure 
reported at moderate intensity, heterogeneous responses at heavy intensity and 
homogeneously negative responses at severe intensity (Ekkekakis, 2009a). These responses 
are explained by Ekkekakis’s DMT (Ekkekakis, 2009b), which proposes that cognitive 
factors and interoceptive cues interact, with the degree of interaction varying with exercise 
intensity. However, it is unclear how well the DMT explains affective responses to non-
continuous exercise such as interval training (Stork et al., 2017). There is also some debate 
over whether interval training is a viable alternative to continuous forms of exercise in terms 
of hedonic responses, acceptability and long-term adherence (Biddle & Batterham, 2015). 
There is evidence to show that affective responses to interval training are similar or more 
negative than continuous exercise, though there is also evidence that enjoyment of interval 
training can be similar or greater (Stork et al., 2017). More longitudinal data are needed on 
affective responses to interval training and future PA behaviour. Other patterns of exercise 
intensity would be useful to investigate, such as real-world physical activities involving 
varying intensity patterns. 
Individual	factors	
Individual	variability	factors	
As discussed previously, at low and high intensity exercise, affective responses are generally 
positive and negative respectively, however at moderate intensity levels, affective responses 
are more heterogeneous. This variability, Ekkekakis, Parfitt and Petruzzello (2011) argue, is 
not merely reflective of random error but might reflect systematic variability between people 
based on factors such as differences in personality or situational appraisals. Ekkekakis also 
argues that if such factors could be identified then it could be possible to develop 
interventions more suited to the individual.  
Two examples of such variability in affective response between individuals are the 
preference for exercise intensity (i.e. the intensity which would be freely chosen in self-
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selected exercise) and tolerance of intensity (the ability to continue exercising at an imposed 
intensity level despite discomfort/unpleasantness) (Ekkekakis, Parfitt & Petruzzello, 2011). 
For example, in one study it was shown that individual preference for intensity ranged from 
60% of the ventilatory threshold to 160% (Lind, Joens-Matre, & Ekkekakis, 2005), and in a 
study of intensity tolerance, Gulati et al. (2005) found that individuals’ peak exercise capacity 
ranged from 20.0% to 150.0% of the age-adjusted average. Ekkekakis, Hall and Petruzzello 
(2005) speculate that such individual differences could arise from a mixture of psychological 
traits, socio-cultural factors, previous exercise experience and resultant situational appraisals.   
Other variables have also been found to influence the relationship between PA and affective 
responses, both physical and psychological. For example, people classified as obese seem to 
have different affective responses across the intensity spectrum compared with normal weight 
or overweight participants, with less pleasure experienced across the intensity spectrum (not 
just near or above ventilatory threshold) and a lower affective rebound after exercise 
(Ekkekakis, Lind & Vazou, 2010). One potential consequence of this is that even at very low 
intensity levels of exercise, people with obesity might experience negative affective 
responses.  
There is also some evidence that personality could moderate the PA-affect relationship at 
certain physical activity intensity levels, such Schneider and Graham’s 2009 finding that 
adolescents with higher behavioural inhibition scores (i.e. higher on avoidance of punishing 
stimuli) reported more negative affective responses to moderate and high intensity exercise. 
Another finding was that adolescents scoring high on a measure of behavioural activation 
(i.e. higher on approach towards rewarding stimuli) gave more positive affective responses to 
moderate intensity exercise. Self-efficacy is one other factor which might be important, for 
example Hu, Motl, McAuley and Konopack (2007) found that manipulating self-efficacy 
resulted in ‘low-efficacy’ participants reporting lower enjoyment after a maximal exercise 
test (though not after moderate intensity exercise, suggesting this may interact with intensity). 
In a longitudinal study of older adult participants (McAuley, Jerome, Marquez & Elavsky, 
2003), those who exercised more frequently reported more positive affective responses 
measured via the Feeling Scale after exercise and higher levels of exercise social support. 
More positive affect and increased social support also led to higher exercise self-efficacy 
after six months, suggesting that these are potentially important factors in longer-term 
continuing of exercise. 
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Self-selected	intensity	
Several studies have demonstrated that self-selected intensity exercise improves affective 
responses compared with a similar imposed intensity (e.g. Ekkekakis & Lind, 2006). Self-
selected intensity exercise bouts are preferred to imposed moderate-intensity exercise (Parfitt, 
Rose & Burgess, 2006), and increasing intensity even slightly above a preferred levels results 
in less pleasure during exercise (Lind, Ekkekakis & Vazou, 2008). One likely explanation for 
these results is that perceived autonomy is greater when exercise intensity is self-selected 
(Ekkekakis, Parfitt & Petruzzello, 2011). This is in line with Deci and Ryan’s (1987) Self 
Determination Theory (SDT), where one focus is the implications to motivation of self-
selected (autonomous) versus prescribed or imposed behaviours. Autonomy refers to the 
perception of the degree of freedom which the individual has to perform the behaviour 
according to his or her own choice. This suggests that behaviour performed autonomously is 
more pleasurable than when the behaviour is externally controlled, and therefore positive 
affect is likely to be higher under autonomous conditions (Deci & Ryan, 1987).   
As a result of findings that self-selected exercise intensity results in improved affective 
responses, the American College of Sports Medicine (ACSM) suggests that ‘The Feeling 
Scale…one measure of affective valence, seems to be an effective way for an individual to 
self-regulate exercise intensity, particularly during walking exercise’ (Garber et al., 2011, 
p1344). The Feeling Scale is a single-item bipolar scale of pleasure/displeasure (affective 
valence), with participants rating their feelings on an 11-point good/bad bipolar scale 
between minus 5 and plus 5 (see Appendix A for an example). This measure appears to be 
rarely used in PA interventions despite showing promise and being of theoretical usefulness. 
In one exception, Rose and Parfitt (2008) asked low-active women to self-regulate their 
exercise intensity using the Feeling Scale during eight exercise sessions. Four sessions were 
completed at an affective rating of ‘fairly good’ and four at ’good’. They found that exercise 
intensity at ‘good’ levels was lower than at ‘fairly good’ but both were close to participants’ 
ventilatory thresholds (equating to moderate intensity exercise). Parfitt, Alrumh and 
Rowlands (2012) used a similar methodology in exercise sessions over two months, finding 
that low-active women who exercised at a level which felt ‘good’ made significant gains in 
fitness compared with a control group. This method of affect-regulating exercise intensity 
does not appear to have been used in many real-life exercise settings, nor in interval-type 
training (the previous studies examined continuous exercise only), nor to examine whether it 
would help with exercise maintenance over periods longer than two months. 
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Ekkekakis (2009a) suggests one further consideration is that self-selecting the pattern of 
exercise intensity (e.g. by allowing alternate periods of activity and rest/active recovery) 
might increase perceived autonomy, not just the intensity level alone. Ekkekakis (2009b) 
proposes that an intermittent pattern of PA (more akin to interval training) might be more 
‘natural’, i.e. evolutionarily advantageous than continuous exercise. If so, one suggestion 
which has received no research attention is allowing people to self-select both exercise 
intensity and exercise pattern, and this is addressed to some extent in this thesis, albeit in the 
context of a fixed programme. Finally, one other way to improve affective responses to 
exercise is by offering a degree of choice in type of PA, for example Parfitt and Gledhill 
(2004) found that affect was more positive during a more highly- versus lowly-preferred 
exercise type, with participants offered a choice of indoor cycling, rowing or treadmill.  
Cognitive	factors	
Rose and Parfitt (2010) conducted qualitative research comparing low and high active 
women's explanations of the cognitive factors underpinning their affective responses to 
moderate intensity exercise (both imposed intensity and self-selected). This study employed a 
‘think aloud’ method, i.e. immediately after giving a quantitative affective rating, participants 
were asked to verbalise the thought processes which led them to give that particular affective 
response. Rose and Parfitt’s findings are useful for illuminating some of the processes 
underlying affective responses to exercise, particularly those processes relating to 
physiological information received by participants and how their interpretation of this 
information could potentially influence their affective responses. This qualitative study had 
several positive aspects: it made a contribution to the field of exercise psychology which has 
been lacking in qualitative research in general (Munroe-Chandler, 2005), and more 
specifically a dearth of research into affective responses during an exercise bout. The study 
also used a novel think-aloud method which has been used in problem-solving studies but 
apparently not often in exercise studies (Rose and Parfitt, 2010).   
In summary, Rose and Parfitt (2010) found that the women talked about their pre-exercise 
affective state influencing their during-exercise affect, their perceptions of their ability (e.g. 
their ability to cope with the intensity), the outcomes of exercise (for example, enjoyment or 
feelings of invigoration or relaxation), a sense of achievement, attentional focus (e.g. 
switching off from their body or focused on exercise), anticipation of the end (which 
positively influenced their affective response), awareness of interoceptive cues (e.g. raised 
heart rate, sweating), perception of physiological state (warm-up, steady state), self-
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monitoring of exercise intensity (comfort, preference) and perception of control. It is clear to 
see how this research gives more depth to some of the factors already discussed, such as the 
meaning of time (stages) during an exercise session, preference and tolerance for intensity, 
the perception of autonomy or lack of autonomy, attention shifting (discussed later) and 
additional factors which have not been examined quantitatively in terms of affective 
responses (such as comfort or interpretation of physiological cues such as heavy breathing). 
One issue with this research was that it was cross-sectional. Longitudinal studies are 
relatively scarce in this area (Biddle, Mutrie & Gorely, 2015), and there is an obvious need to 
understand how affective responses to exercise change with experience. It may be that 
success breeds enjoyment (Phillips & Chapman, 2012) even with initially unenjoyable 
activities, though evidence suggests that people who experience more positive affective 
responses to exercise initially are more likely to persist in exercising (Williams, 2008). As 
with many quantitative studies, the exercise in the Rose and Parfitt study (2010, 2012) was 
carried out in a laboratory environment. Rose and Parfitt (2010) themselves call for the use of 
more naturalistic environments to study exercise behaviour, speculating that additional 
cognitive factors may be found in more ecologically-valid environments which influence 
affective responses to exercise. 
Summary	of	individual	factors	
There are important individual differences in affective responses to moderate intensity 
exercise, with variability in preference and tolerance for exercise intensity (Ekkekakis, Parfitt 
& Petruzzello, 2011). People with obesity might experience less pleasure during exercise 
across the spectrum of intensity (Ekkekakis, Lind & Vazou, 2010). In addition, personality 
factors play a role in the affective response to exercise (Ekkekakis, Parfitt & Petruzzello, 
2011). One important aspect of the affective response to exercise is perceived autonomy, 
since self-selection of exercise intensity has been shown to improve affective responses, and 
affect-regulation of intensity has been suggested as a way of helping people to feel better 
during exercise and increase fitness (Parfitt, Alrumh & Rowlands, 2012). There remains more 
to investigate in this area in terms of real-life exercise settings over the longer term, including 
self-selection of the pattern of exercise intensity and choice of PA. Qualitative research has 
been useful in offering more insight into some of these individual factors and adding 
additional important factors and further avenues for improving affective responses (Rose & 
Parfitt, 2010), however more qualitative research is needed using naturalistic environments 
and longitudinal approaches.  
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Environmental	factors	
Environmental	conditions	
In a population study of associations between PA/sedentary behavior and barriers, enjoyment 
and preferences, Salmon, Owen, Crawford, Bauman and Sallis (2003) found that perception 
of weather as a barrier to PA was associated with increased sedentary behaviour, and other 
studies confirm that precipitation is generally negatively correlated with population PA levels 
(Chan & Ryan, 2009). It has been found that observed PA in open-air settings (including 
observation of residential blocks, near schools and on running tracks) is related to 
meteorological conditions (Suminski, Poston, Market, Hyder, & Sara, 2008). In particular, 
stronger associations were found between PA on the track and meteorological conditions than 
between PA on footpaths, with temperature positively associated with the number of track 
walkers, suggesting that the purpose of PA might be influenced by weather conditions, for 
example walking for exercise might be more likely when temperatures are warmer, compared 
with walking for transport which may be less weather-dependent.  
In an experience sampling study of the relationships between weather conditions and affect, 
Kööts, Realo, and Allick (2011) found that temperature increases were related to small rises 
in both positive and negative affect (measured separately using different scales), meaning that 
with temperature increases, affect intensified. They also found that sunlight intensified 
positive affect but was unrelated to negative affect. Additionally, they found that being 
outdoors gave a significant interaction with temperature in predicting negative affect only, 
and with sunlight when predicting positive affect, with one suggested mediator being PA, 
since being outdoors usually requires greater levels of physical activity (although physical 
activity levels were not measured in this study). This study was carried out in Estonia over 
autumn and winter months (i.e. a cold period in a cold region) which might have resulted in 
different results compared with countries with other seasonal patterns. Finally, Böcker, Dijst 
and Faber (2016) found that weather influenced the emotions experienced during travel (e.g. 
happiness, irritation, fear and tiredness). Active travellers were more sensitive to some 
meteorological conditions compared with public transport users, such as lower temperatures, 
cloudy conditions, precipitation and wind, consistent with active travellers spending more 
time exposed to the elements.  
In terms of PA for recreation, perceived environmental features such as attractiveness, street 
connectivity, access to outdoor recreational facilities and places of interest have been 
associated with neighbourhood street use (Sugiyama, Leslie, Giles-Corti & Owen, 2009), and 
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it is likely that such features might elicit very different affective responses compared with 
indoor environments. Qualitative research confirms that environmental factors such as fear 
for personal safety and inclement weather can be perceived as a barrier to being physically 
active (Belza et al., 2004). However, qualitative research also reveals potential strategies for 
overcoming such barriers, for example older adults walking in malls when the weather was 
poor, or dancing indoors instead of gardening (Belza et al., 2004).  
Most research on affective responses to exercise has, understandably, been undertaken in 
indoor settings, often using a treadmill or cycle ergometer in a laboratory or gym setting. Use 
of these environments allows a high degree of control over room temperature, environmental 
distractions, exercise intensity and presentation of questionnaires. It also allows for or 
measurement of individual physiological measures and landmarks, such as heart rate or 
ventilatory threshold.  
Nevertheless, use of laboratory environments may not give the full picture of affect 
experienced during exercise, and it is possible that affect experienced during controlled 
indoor exercise may differ in important ways from that experienced during outdoor exercise. 
There is relatively little research in this area in terms of during-exercise affect, however the 
limited research which does exist indicates improved affect during outdoor exercise. In an 
ecological momentary assessment study, Dunton, Liao, Intille, Huh and Leventhal (2015) 
asked women to answer questions on positive and negative affect, PA and their physical and 
social environment eight times a day at random times, for four days, across three different 
time periods. Although the women were fairly inactive in general (measured via 
accelerometer), during the times when they were physically active participants reported 
greater positive affect when exercising with others, and less negative affect when being 
active outdoors compared with indoors. This is in line with research by Hynds and Allibone 
(2009) who found that social contact, improving health and enjoying the natural environment 
were key motivators in participation in organised walking activity. Grant, Machaczek, 
Pollard and Allmark (2017) found in a study of walking groups that appreciation of natural 
beauty, discovery of new places and places with special meaning were all important to people 
continuing to walk with a group, though they also talked of ugly places or boring routes. 
They also point out that the natural environment should not be over-romanticised, since some 
environmental features can also evoke fear and hence not be restorative (Gatersleben & 
Andrews, 2013). 
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There have been some comparisons of affective responses to exercise in naturalistic versus 
laboratory environments, although none of these have been longitudinal studies. One study 
compared affective responses to ‘naturalistic’ walking (outdoor running track) versus 
walking in laboratory (treadmill) environments using a self-paced 20-minute walk, finding 
the outdoor environment resulted in improved affect, higher walking speeds yet lower heart 
rate and lower perceived exertion compared with treadmill walking (DaSilva et al., 2011). 
These results could however have been confounded by participants’ previous experience of a 
maximal exercise treadmill test, which is usually aversive. Focht (2009) reported that a 10-
minute outdoor walk resulted in improved pleasant affective states, enjoyment and future 
exercise intentions compared with treadmill walking. Kinnafick and Thøgersen-Ntoumani 
(2014) compared sitting and walking in urban versus natural surroundings, using either film 
clips, or sitting or walking. For the outdoor study, participants reported the most positive 
affective responses during walking in the natural environment compared with the urban 
environment, although the latter was still more positive compared with sitting in either 
environment. One potential theory to explain more positive affective responses to outdoor 
versus laboratory exercise is Kaplan’s Attention Restoration Theory (ART) (Kaplan 1989, 
1995), which proposes that nature is restorative because it allows for ‘being away’ from the 
everyday, and it provides ‘fascinating objects’ which do not require effortful attention, 
allowing for cognitive resources required for sustained resources to be replenished, and 
offering opportunity to explore the environment. Another relevant theory is Ulrich’s (1983) 
stress recovery theory (SRT), which proposes that natural environments are positively 
appraised and associated with improvements in affect and attention, allowing for reductions 
in arousal and recovery from stress.  
Evidence to date suggests there may be unique affective benefits to outdoor exercise 
compared with indoor activities which should be examined with respect to PA behaviour 
change. The small amount of qualitative research looking at affective responses to exercise 
has been laboratory-based (Parfitt, Rose, & Burgess, 2006; Rose & Parfitt, 2007; Stych & 
Parfitt, 2011). It seems likely that further qualitative research would be useful in illuminating 
additional factors involved in affective responses to outdoor exercise (Rose & Parfitt, 2010), 
since one issue with most research measuring affect during exercise is that it gives only 
broad-brush directions of affective change, rather than the emotions, moods and cognitions 
which might underlie this. 
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Hitchings and Latham (2017) call for a greater emphasis on qualitative research into PA and 
the environment in public health promotion policy. As they point out ‘All physical exercise 
takes place somewhere. Less attention, however, has been paid to what participants 
themselves believe different physical features do to their experience and the part this 
potentially plays in their continued participation’ (p301). More qualitative research could be 
useful here in finding out the meanings of environmental features to participants and the 
influence these have on affective responses to PA.  
Environment	and	attention	
Finally, there is the question of shifting attentional focus away from the body during exercise 
(for example, to distract attention from physical discomfort and hence improve affective 
responses). Attention can be shifted from unpleasant bodily experiences by focusing on the 
environment, which Schücker, Schmeing, and Hagemann (2016) found could help 
inexperienced runners achieve greater running economy (by watching a video). Natural 
surroundings could further increase this distraction, as proposed in the ART (Kaplan, 1995). 
Another resource is music since research on music use shows that it can improve affective 
responses during exercise. For example, Bigliassi, Karageorghis, Hoy and Layne (2018) 
found that participants who walked on an outdoor track at a self-selected pace listening to 
music reported more positive affect and enjoyment compared to a no-music control. Other 
forms of changing attentional focus include immersive technologies including mobile phone 
apps such as Pokemon Go, an enhanced reality game where walking is required to ‘catch’ 
fictional characters and which has been associated with increased PA levels (LeBlanc & 
Chaput, 2017) and Zombies, Run! (a running game where the individual is chased by 
zombies) There are limited studies examining affective responses to these, though it is 
hypothesised that immersive outdoor games might result in more positive affective responses 
versus similar intensity PA without elements of fleeing, chasing or social bonding (Lee, 
Emerson & Williams, 2016).  
Summary	of	environmental	factors	
The evidence suggests there are affective benefits to outdoor exercise versus indoor exercise, 
although an outdoor environment can also present perceived barriers to PA. The research to 
date on affective responses to outdoor exercise has mostly been cross-sectional, and there is a 
need for more longitudinal research, as well as qualitative research into the meanings of the 
environment to people and the implications for continued participation (Hitchings & Latham, 
2017).  
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Social	factors	
Qualitative evidence suggests that the social environment is important in affective responses 
to exercise and affective beliefs around being physically active (Allender, Cowburn & Foster, 
2006; Bellows-Riecken, Mark, & Rhodes, 2013). Affective beliefs are defined here as 
specific affective expectations about PA behaviour, such as ‘physical activity is fun’ or 
‘exercise is boring’, in contrast with instrumental beliefs about PA, such as ‘exercise will 
reduce my cancer risk’ (Bellows-Riecken, Mark, & Rhodes, 2013). For example, in a review 
of qualitative research into motivators and barriers to exercise, it was found that knowledge 
of health benefits did not motivate people to be physically active, but weight management, 
enjoyment, social interaction and support were commonly given as reasons to engage in PA 
(Allender, Cowburn & Foster, 2006). The same review found that for children, for adults 
between 18-50, and for older adults, enjoyment and social networks were important 
motivators, whereas common barriers were lack of social networks and negative peer 
pressure (e.g. teenage girls not wishing to appear sweaty and unattractive to peers, or 
expressing that exercise was an activity for children rather than adult women). In a qualitative 
elicitation of affective beliefs around PA, Bellows-Riecken, Mark, and Rhodes (2013) asked 
a series of questions probing affective beliefs about PA and exercise, such as ‘Why might 
you find exercise to be enjoyable, pleasant, exciting, or fun?’ They found that social 
interaction during PA was an important affective belief and possible source of affective 
attitude, with social enjoyment commonly cited as a motivation to be physically active, for 
example spending time with friends or meeting new people when being physically active. 
There is also some quantitative evidence for the importance of social environment in 
affective responses to exercise, with Dunton et al. (2015) finding in an ecological momentary 
assessment study that greater positive affect during PA was reported when participants were 
with other people versus being physically active alone. In a systematic review of 
environmental determinants of PA, Wendel-Vos, Droomers, Kremers, Brug and van Lenthe 
(2007) found that having a walking companion and social support were positively and 
convincingly associated with walking behaviour. Kassavou, Turner and French (2013) found 
in a meta-analysis of walking group interventions that they were efficacious at increasing PA, 
and Morris, Guell and Pollard (2019) found in ethnographic fieldwork and go-along 
interviews that walking groups were ‘spaces of sharing, healing and enjoyment’. Grant et al. 
(2017) also found that fun, enjoyment and social factors were key motivators in people 
continuing to walk with a group, although they tended to join initially for health reasons.  
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In terms of laboratory studies, social aspects of affective responses to exercise are relatively 
sparse, partly because social interaction is often seen as a confounding variable (to the extent 
that talking to participants during exercise is strictly limited to asking for affective responses 
on a scale), and partly due to the focus on the individual as the unit of study. Several studies 
have looked at affective responses in terms of social physique anxiety, such as Focht and 
Hausenblas’s 2006 finding that women high in social physique anxiety experience more 
negative affect exercising in a public place (a public gym with mirrors) versus alone in a 
private place (a laboratory).  
Many of the studies in this area give unclear outcomes on the effect of exercise companions 
on affective responses to exercise, possibly because they measure mood changes pre- to post-
exercise (e.g. Plante et al., 2007), or because they use confederates as exercise companions 
(Plante, 2018). Social effects on affective responses to exercise are complex and multi-
faceted, particularly when considering the differences which might be seen between 
exercising with a single friend versus a group of strangers, and combinations in between. In 
one longitudinal study, Graupensperger et al. (2019) looked at people’s perceptions of 
‘groupness’ in fitness classes, finding that increases in groupness were associated with 
increased recalled enjoyment, affective valence and exertion. Klein, Shepperd, Suls, Rothman 
and Croyle (2015) also argue that more complex social environments prompt questions over 
the durability and time course of laboratory results and whether behaviour initiation might be 
distinct from maintenance in terms of the social contextual influences.  
These questions appear to be best answered with a range of research, from longitudinal 
studies to field studies, possibly including qualitative research to elucidate some of the 
complexities involved in affective responses to exercise in different social environments. As 
Hitchings and Latham (2016) found in their study of ‘casual’ runners, the social context and 
the meanings of social interactions during exercise vary widely depending on many factors 
such as the individual, the physical environment, and reasons for running. Hitchings and 
Latham (2017) argue that the ‘subtle sociality’ of exercise should be acknowledged, and that 
we should understand how the social relations of exercise are changing (for example by 
sharing exercise via social media even though exercising alone). It should also be understood 
that exercise can be both social and a ‘profoundly individual and self-sufficient activity’ 
(p302). This seems particularly important when considering the rise in opportunities for 
people to use digital technology in initiating and maintaining exercise, from mobile phone 
apps to participating in parkrun using a downloadable barcode, and the increasing influence 
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of social media in people’s lives, and hence in their PA behaviour. One such example is 
illustrated in Looyestyn, Kernot, Boshoff and Maher (2018), where a beginner running 
intervention delivered via a closed Facebook group gave significantly higher increases in PA 
levels compared with a control condition (using a hard copy version), with strong 
engagement in the online group and positive participant feedback.  
Summary	of	social	factors	
The social environment seems important for affective responses to PA, particularly social 
enjoyment (Bellows-Riecken, Mark, & Rhodes, 2013), however experimental work to 
elucidate social factors has been hindered by lack of in-exercise measurement and 
complexities in the type of exercise companion(s). More real-world, longitudinal and 
qualitative research is needed in this area, particularly since the social relations of exercise 
are changing with the rise of digital technologies.  
Longitudinal	Relationships	Between	Affective	Responses	to	Physical	Activity	
and	Behaviour	Change	
In a systematic review of the data on relationships between affective responses to exercise 
and future exercise behaviour, Rhodes and Kates (2015) examined the evidence on whether 
affective responses during or after exercise predicted future PA. Only four longitudinal 
studies were available, all using a measure of basic affect and moderate intensity exercise 
(Kwan & Bryan, 2010; Schneider, Dunn & Cooper, 2009; Williams et al. (2008) and 
Williams, Dunsiger, Jennings & Marcus, 2012).  
All four studies showed a significant correlation between affective responses during a bout of 
moderate intensity exercise and future exercise behaviour, across a range of timescales (seven 
days to 12 months), with a range of participants (adolescents to adults), with effect sizes 
ranging from r=.18 to r=.51 (Rhodes & Kates, 2015). One study (Schneider et al., 2009) also 
looked at the affective response to high intensity exercise and found no significant 
relationship with future PA behaviour (unlike with moderate intensity exercise), though they 
did find a relationship with post-exercise affect and PA with high intensity exercise.  
In contrast, the same review concluded there was no strong evidence for a relationship 
between post-exercise affective response and future PA behaviour. This review also 
examined relationships between exercise affect and later affective judgements on exercise 
(i.e. ‘cognitive expectations about an exercise experience inclusive of enjoyment, affective 
attitude, and intrinsic regulation’ (p12)). The authors found that there was good evidence for 
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a relationship between affect during exercise and future affective judgements about exercise, 
and also good evidence for post-exercise affect relating to subsequent affective judgements 
about exercise.  
Therefore, the limited number of studies to date assessing basic affective responses to 
exercise seem to indicate that affect during exercise could be important in predicting both 
future exercise behaviour and future affective judgements. They also suggest that post-
exercise affect is related to future affective judgements but not to future exercise behaviour, 
though this might differ with exercise intensity.  
Although the four studies all examined affective responses to moderate intensity exercise 
(with one also using high intensity exercise) and the relationship with future PA behaviour, 
all four studies were laboratory-based. One further aspect which should be noted is that most 
of these studies examined affective responses to a baseline bout of exercise, but the 
longitudinal measure was usually self-reported physical activity (which includes exercise but 
also encompasses other activities such as housework or gardening). The affective response to 
future physical activity might therefore not necessarily be the same as the affective response 
to the exercise bout used for baseline measurement.  
Summary	of	research	opportunities	for	factors	influencing	affective	
responses	to	physical	activity		
In summary, although there is evidence that affective responses during exercise are related to 
future PA behaviour, this has to date all been laboratory-based. There is no evidence that 
affective responses to exercise real-life settings (e.g. outdoor, everyday exercise) predict 
future PA. There is a need to investigate affective responses in real-world exercise settings, 
and this area requires more longitudinal and qualitative research using these more 
ecologically-valid settings.  
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Methodological	Overview	
In this section, the philosophical and methodological frameworks within which this research 
is situated are discussed. A number of common methods and measures are used across the 
entire thesis, and to save excessive repetition, and these are also discussed in detail, along 
with common considerations across studies, such as ethics.  
Research	philosophy	
Mixed	methods	
The overall methodological approach taken for this thesis emphasises ecological validity, 
using quantitative, qualitative and mixed methods to look at activities in participants’ usual 
exercise settings. Mixed methods will be discussed in general terms, before describing the 
methodological approach for the research.  
Creswell and Clark (2017) argue (a) that mixed methods research helps to answer questions 
which cannot be answered using quantitative or qualitative methods individually, (b) that 
both quantitative and qualitative approaches have strengths and weaknesses and mixing 
methods helps to address some of these weaknesses (such as quantitative methods being 
weak in understanding context, or qualitative methods being difficult to generalise) and (c) 
that using mixed methods grants the researcher access to a wider range of tools and methods 
to answer specific research questions. Creswell and Clark describe mixed methods research 
as a design with philosophical assumptions as well as methods of inquiry. These assumptions 
direct the data collection and analysis and the mixture of qualitative and quantitative 
approaches in different research phases. They also state that ‘Its central premise is that the 
use of quantitative and qualitative approaches in combination provides a better understanding 
of research problems than either approach alone.’ (p.5) 
Mixed methodologies are, however, not without critique. The most prominent critique of 
mixed methods (the ‘incompatibility thesis’ (Howe, 1988)) is that quantitative and qualitative 
methodologies stem from very different worldviews, and that the assumptions underlying 
each paradigm are fundamentally incompatible (Feilzer, 2010). Another critique is that the 
term ‘mixed methods’ has multiple meanings, such as data collection techniques and research 
methods, rejection of either-or quantitative/qualitative dichotomies in favour of a continuum 
of options, methodological eclecticism (combining methods even if they come from 
apparently incompatible paradigms) and paradigm plurality (drawing from different 
paradigms regardless of compatibility) (McGannon & Schweinbenz, 2011).  
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Pragmatism	
A common philosophical approach to mixed methods research for negotiating such critiques 
is pragmatism, which focuses on the research problem and consequences (Creswell and 
Clark, 2017). Pragmatism has a long and complex history as a philosophical approach 
(Feilzer, 20110 which will not be discussed here due to space considerations. In brief, the 
pragmatic approach adopted here focuses not on representing reality, but on aiming to be 
useful (Feilzer, 2010), with a view of the world as ‘an experiential world with different 
elements or layers, some objective, some subjective, and some a mixture of the two’ (Feilzer, 
2010, p 3). This version of pragmatism acknowledges that there are ‘singular and multiple 
realities that are open to empirical inquiry and orients itself toward solving practical 
problems’ (Feilzer, 2010, p 3). Although this approach then raises thorny questions of how 
usefulness is defined and by whom, Feilzer (2010) argues that this should encourage 
researcher reflexiveness in considering what and who the research is for, and how the 
researcher’s values influence the research. Feilzer (2010) gives an example of a pragmatic 
approach to a research project where a quantitative ‘tick box’ questionnaire (part of a mixed 
methods study with follow-up interviews) resulted in unexpected qualitative data (frequent 
scribbles next to questions) being spontaneously added by participants. Feilzer points out that 
not only did the research design transcend traditional ideas of quantitative and qualitative 
methods since the interview data were analysed quantitatively and the quantitative data 
turned out to have additional qualitative additions, but also that ignoring the unexpected data 
would unnecessarily limit the value of the data. One advantage of a pragmatic approach is 
that it allows flexibility in the face of unexpected information, incorporating the ‘human 
element’ rather than dismissing it as unwanted ‘noise’ (Feilzer, 2010).  
This pragmatic approach seems particularly pertinent for researching affect in field-based 
environments, especially since little qualitative research has been done in the area of looking 
at affective responses to outdoor exercise. Although some qualitative work has been done on 
in-exercise affect in a laboratory environment, there is a need for data using more real-life 
exercise contexts in order to gain new insights into what is associated with affective 
responses and what improvements could be offered to people to make them feel better during 
exercise, as well as quantitative data to investigate whether similar relationships between 
affective responses to exercise and future exercise behaviour hold outside the laboratory as 
well as inside. As Moran, Matthews and Kirby (2011) point out, mixed methods designs in 
sport and exercise psychology have a number of advantages: the ability to grant new insights 
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into a particular phenomenon, the informing of findings from one method by using another, 
triangulation or using different methods to corroborate results and development of methods 
for a following research phase following findings from a previous stage. Since pragmatism 
does not assume there are unvarying causes or truths, but instead seeks to investigate 
particular questions, theories or phenomena using the most appropriate methods, (Feilzer, 
2010), pragmatism seems like an appropriate approach to investigating affective responses to 
exercise using mixed methods.  
Qualitative	data	analysis	method:	thematic	analysis	
The method used to analyse all of the qualitative data in this thesis was thematic analysis, 
which will be described here to avoid excess repetition across chapters. Thematic analysis 
results in broad categories (themes) describing important features of the data (Howitt, 2013). 
Howitt describes thematic analysis as being useful when: data collection is complete, there is 
no strong theoretical perspective behind the analysis, data are detailed textual materials 
(interviews, articles etc.), and data are ‘rich’, i.e. full of detail. Thematic analysis is not 
associated with any specific theoretical orientation, is flexible in how and why it is conducted 
and can occupy a ‘middle ground’ between quantitative and qualitative analysis (Howitt, 
2013). As such, it seems well suited to mixed methods analyses such as those in this thesis. 
Braun and Clarke (2013) state that one strength of thematic analysis is its flexibility in 
dealing with different theoretical frameworks, research questions, data collection methods 
and sample sizes. Since this thesis combines a number of different research questions, data 
collection methods varied from talk-aloud protocols to in-person interviews to online diary 
studies, and sample sizes were from 18 to 69 participants, thematic analysis was thought to be 
particularly suitable for analysing such a variety of data in a coherent manner.   
The thematic analyses in this thesis used the steps given in Braun and Clarke (2006), which 
are recursive rather than fixed: 
1. Familiarisation with the data (transcribing audio interview data, reading/re-reading 
transcripts and other data and initial memo writing about the data) 
2. Initial coding (for each data set separately). The tool used for coding here was QuirkosTM, 
described later. 
3. Searching for themes (for each data set separately) 
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4. Reviewing themes relevant to the research questions (combined across data sets where 
there was more than one set of data) and collation of all codes for each sub-theme 
5. Defining and naming themes and sub-themes  
Although thematic analysis is a broad technique which has been acknowledged as distinct 
method in sport and exercise research, the implementation and understanding of thematic 
analysis is subject to limitations and confusion (Braun & Clarke, 2019). Recently, Braun and 
Clarke (2019) have labelled their particular approach as ‘reflexive thematic analysis’, which 
is the approach taken here. They describe reflexive thematic analysis as ‘exploratory, flexible 
and iterative’ compared with other approaches which are more structured, such as (post) 
positivist coding reliability approaches. Instead, the role of the researcher is central to 
reflexive thematic analysis, rather than an approach which sees themes as ‘emerging’ from 
the data, with multiple coders seeking agreement or consistency of judgement on coding.  
Braun and Clarke (2019) instead talk of ‘generating’ themes rather than retrieving them, with 
themes described as ‘creative and interpretive stories about the data’ (p 594), with the 
researcher thoughtfully engaging with their data and with the analytic process. Although it is 
clearly easier to justify multiple coders as demonstrating ‘reliable’ or ‘accurate’ coding and 
analysis, this assumes there is one ‘right’ way to code and analyse data from pre-existing 
themes, rather than creatively working to develop analytic outputs in a continual reflexive 
process of questioning and querying the coding and interpretation of the data. In order to 
demonstrate this analytical work and its evolution, examples of coding and initial interim 
tables and diagrams of themes and sub-themes are given in the appendices. This plus the 
provision of quotes showing the range of data and the analytic interpretation gives analytic 
transparency, one important quality criterion for a qualitative report (Howitt, 2013). Also to 
help demonstrate analytic transparency, coded interview transcripts are included in 
Supplementary File 1. 
Reflexive thematic analysis allows for a variety of approaches, such as inductive, deductive, 
semantic, latent, essentialist or constructionist (Braun & Clarke, 2019). In this thesis, the 
predominant orientation was an inductive approach, with the coding and theme development 
directed by the content of the data. Once initial themes and sub-themes had been developed, 
however, the analysis turned towards a more deductive approach with the research questions 
in mind, since there were also codes and themes from the initial analysis which were not 
relevant to the research aims.  
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Reflexivity	
Reflexivity is the critical reflection on the process of research and the active role of the 
researcher in that process (Braun & Clarke, 2013) and is commonly included in qualitative 
research reports to outline how possible subjectivity and bias are acknowledged and 
incorporated into the research and to meet another quality criterion (Howitt, 2013). Willig 
(2013) outlines two main types of reflexivity: personal reflexivity and epistemological 
reflexivity. The first looks at how the researcher influences (and is influenced by) the 
research, such as the background of the researcher and how this shapes the research process. 
Epistemological reflexivity considers the assumptions underpinning the research which have 
influenced how the researcher thinks about the research and its findings, for example how the 
research questions affected the findings or how the methods influenced the findings. Both 
types of reflexivity will be addressed in the relevant chapters.  
Qualitative	data	analysis	tool	(QuirkosTM)	
All three studies used QuirkosTM (version 3) as a tool for analysing qualitative data. 
QuirkosTM is a simple, visual-based qualitative software package where text is dragged and 
dropped onto coloured ‘bubbles’ representing codes. These codes can be arranged spatially in 
groups to explain patterns of codes which seem to belong together but can also be flexibly 
rearranged, assisting in building, comparing and integrating sub-themes and themes. An 
example of a coded ‘canvas’ showing these codes is given in Appendix B. 
Quantitative	methods	and	measures	
The first three studies use some common methods and measures, and as such the choices for 
using these are described in general terms in order to cover more than one study, to avoid 
repetition of the same material across different chapters. 
Feeling	Scale	
A central unifying aspect of this thesis, the Feeling Scale (FS) was used as both a measure of 
affect (Study 1, Study 2), and subsequently as an intervention tool (Study 3). The observed 
use of the FS by participants during exercise, their thoughts and feelings about using the scale 
over time and the experiences of using the scale in order to improve affective responses 
during exercise are all important aspects of the research. Different understandings, uses and 
the utility of the FS are discussed in the qualitative synthesis chapter (chapter five). 
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Ekkekakis (2013) recommends several steps which should be taken to select an affective 
measure. Firstly, the researcher should decide whether the desired construct is an affect, a 
mood or an emotion. Given that research so far seems to point towards basic affective 
response having the most important relationship with future PA (Rhodes & Kates, 2015) and 
given Rhodes and Kate’s reasoning that distinct affective states (e.g. emotions) could 
potentially be ‘contaminated’ by sources other than the exercise stimulus (e.g. environment, 
social context), the choice of basic affect seems justified. In addition, it seems to be the 
affective response during exercise which is important, ruling out measurement of mood as 
appropriate (since moods typically unfold over longer timescales than occur during exercise 
bouts). 
Secondly, the researcher should select the most appropriate conceptual model of the 
construct. In this case, a dimensional approach is taken, since it allows for the broadest scope 
of investigation, rather than a narrow focus on individual feeling states (Ekkekakis, 2013). 
Another advantage of this broad scope is that it does not omit information from any particular 
affective domain, plus it is balanced across both positive and negative dimensions rather than 
emphasising one at the expense of the other (e.g. as in the Profile of Mood States, a 
commonly measure which includes mostly negative aspects of mood) (Ekkekakis, 2013). 
Additionally, using a broad dimensional approach allows for comparison and integration of 
results between studies (Ekkekakis, 2013). The reasons for choosing the FS as a measure and 
as an intervention tool are based in part on previous research using it in these different ways, 
in order to allow comparison with laboratory studies on affective responses to exercise, and 
also to extend knowledge of the use of the scale as an affect-regulation tool in short-term 
studies.  
Lastly, choice of the particular instrument should be justified (Ekkekakis, 2013). In the case 
of the dimensional approach, several instruments are available, but given the field-based 
nature of the research, a single-item measure was deemed most appropriate for during-
exercise affect in complex, uncontrolled outdoor environments. Single-item measures suffer 
from lower reliability than multi-item measures, but allow for much more frequent 
administration and hence tracking of rapidly-changing affect (Ekkekakis, 2013). 
The Feeling Scale (FS; Hardy & Rejeski, 1989) was chosen as the measure of basic affect. It 
is a bipolar scale of pleasure and displeasure (affective valence), it is relatively simple for 
participants to understand and it is a single-item measure allowing for easy administration in 
the field. Participants are asked to rate their present feelings on an 11-point good/bad bipolar 
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scale with verbal anchors at +5 = very good, +3 = good, +1 = fairly good, 0 = neutral, −1 = 
fairly bad, −3 = bad, −5 = very bad (see Appendix A for an example). Russell’s circumplex 
model (1980, 2003) has as its basis two orthogonal and bipolar dimensions of affective 
valence (pleasure/displeasure) and perceived activation (i.e. high or low arousal), with the 
latter usually measured using the Felt Arousal Scale (FAS, a 6-point single item measure of 
perceived activation, ranging from 1 (low arousal) to 6 (high arousal)). However, using the 
FAS was discounted for several reasons. Using two similar measures in a field environment 
was thought to be too high a participant burden, particularly since explaining the concept of 
arousal or perceived activation to participants is challenging (Ekkekakis, 2013). Also, 
participants have a difficult time ‘isolating’ the activation component, then quantifying and 
reporting it (Ekkekakis, 2013). Finally, using the FS allows comparison of the results of using 
outdoor exercise with previous research looking at laboratory exercise. These studies (e.g. 
Williams, 2008; 2012) have not used the FAS, only the FS.  
One final important reason for choosing the FS is that it has been used as a tool for regulating 
exercise intensity in past research (Rose & Parfitt, 2008; Parfitt, Alrumh & Rowlands, 2012) 
and is recommended by the ACSM as a means of self-regulation of exercise intensity, as 
previously discussed in the section on autonomy. Investigation of the usefulness of this tool 
in real-world contexts and use of it in development of an intervention therefore seems to be a 
useful goal.  
Measurement	of	physical	activity	
There are a variety of methods for measuring PA and PA changes over time, each with its 
own challenges. Physical activity is a complex construct and consists of multiple components 
or dimensions, such as frequency, intensity, duration and mode (Rowe, 2011). Rowe also lists 
other dimensions including total volume (e.g. step counts or energy expended), time spent in 
health-enhancing PA (moderate intensity or higher), distance covered (e.g. in walking or 
running) and resistance measures for resistance exercise. In addition, PA can be described as 
structured (e.g. planned exercise) or incidental (the result of daily activities), and different 
domains of PA have been also described, such as occupational, domestic, transportation and 
leisure time (Strath et al., 2013).  
A large number of measures of PA exist, from accelerometers to pedometers, doubly labelled 
water, heart rate monitors, questionnaires, direct observation and GPS (global positioning 
44 
(Rowe, 2011). Each method of measurement also comes with considerations of cost, 
convenience and complexity, but recent years have seen improvements in technology, 
decreased costs and therefore a shift towards more ‘objective’ measures such as 
accelerometers rather than ‘subjective’ measures such as questionnaires, a move Rowe argues 
is not necessarily completely positive since motion sensing measures cannot detect the type 
of PA but are dependent on the mode.  
In guidance in choosing a measure of PA, Strath et al. (2013) sets out considerations such as 
the primary outcome variable of interest (domain specific, walking behaviour, meeting PA 
guidelines, energy expended, total PA), what should be described (e.g. intensity, duration, 
frequency, total PA, energy expenditure), sample size, cost considerations, participant 
burden, and testing personnel. Some of these are discussed below in the choice of main PA 
measure, but for cost, personnel and participant burden reasons, the choice was limited to a 
questionnaire measure. 
International	Physical	Activity	Questionnaire	(IPAQ)	
In order to assess changes in PA levels over time (study 1 and study 2) and to assess the 
relationship with affective responses to exercise, a measure of total PA was required, with 
additional information on domain specific PA to give context to any changes in PA intensity. 
For example, the Resolve to Walk study (Study 1, chapter 2) was a study of people’s 
resolutions to walk more, but it was also of interest to see whether people adopted other 
forms of PA over the course of the study, whereas for the Running Commentary study (Study 
2, chapter 3), changes in total PA were required but it was also desirable to see if people were 
still running or had stopped after the programme. Since both studies were field studies with 
participants who had limited time for baseline questionnaires (often a short lunch break at 
work for Study 1 and a few minutes before the running session for Study 2), a short, easy to 
understand measure was required at baseline and for the 6-month online follow up.  
The short form 7-day version of the International Physical Activity Questionnaire (IPAQ, 
Craig et al., 2003) was chosen as fulfilling these criteria. This is a well-validated measure of 
PA in a number of domains and permits the calculation of metabolic equivalent of task 
(MET) per minute values for activities in each domain including leisure and sporting activity 
(Helmerhorst, Brage, Warren, Besson, & Ekelund, 2012). It is also similar in structure to 
questionnaires used in similar studies of the longitudinal relationship between affective 
response to exercise and future PA (e.g. Williams et al., 2008; Williams et al., 2012). It has 
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been found, however, that older participants experienced more difficulty with moderate-
intensity PA and walking questions than with vigorous-intensity PA questions (Heesch, van 
Uffelen, Hill, & Brown, 2010), and Cleland, Ferguson, Ellis and Hunter (2018) recommend 
that its validity could be improved by providing additional detail of types of daily physical 
activities, which was done here. It is also recommended by Ainsworth et al. (2000) to replace 
any example activities with more culturally relevant examples. Additional examples of 
popular forms of vigorous physical activity such as Body Combat, Body Attack, bootcamp 
classes and spinning classes were provided (since the concept of ‘aerobics classes’ could 
include lower intensity classes such as stretching or toning), as well as other popular 
activities such as mountain biking. These examples were chosen as they are popular and 
easily available in many UK locations (such as leisure centres). The IPAQ also includes a 
measure of sedentary time, however this question did not relate to any of the research 
questions in this thesis, so it was not included in any of the analyses in this thesis. 
Limitations of the IPAQ specific to the particular study will be discussed later in the relevant 
study chapters. Other questionnaire measures were also considered such as the long form 
version of the IPAQ and the Online Self-Reported Walking and Exercise Questionnaire 
(OSWEQ, Taylor, Crouter, Lawton, Conner & Prestwich, 2013), however both these 
measures were considered too long, unwieldy and time-consuming for participants with 
limited time in complex environments, or in the context of being delivered to participants 
online.  
IPAQ	data	cleaning	
Participants were asked for more details about their vigorous and moderate PA as part of the 
IPAQ questionnaires, partly for more information since the post-study questionnaires were 
online-only, and partly to check they had accurately categorised their PA intensity. IPAQ 
data were also checked for any anomalies (e.g. data entry errors, participants misallocating 
level of PA etc.) and corrected where needed. Where it was clear that participants had 
miscategorised their PA levels (e.g. reporting walking as vigorous PA), these data were 
moved into the correct category. IPAQ data were also checked for potential truncation using 
the rules provided (Sjöström et al., 2005).  
IPAQ	calculations	
Weekly total minutes variables were calculated for vigorous and moderate PA and walking at 
each time point by multiplying number of days by number of minutes per day for each 
category and time point, then MET minutes were obtained using the calculations given in the 
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IPAQ scoring guidelines (Sjöström et al., 2005). Participants were also categorized into 
different total PA levels using the guidelines, such as insufficiently, moderately and highly 
active (Sjöström et al., 2005). 
Additional	PA	measure:	mobile	phone	app	
For the Resolve to Walk and WalkJogSmile study, an additional measure of PA was used in 
the form of a mobile phone app for participants to use to record their walking and running 
activities. This use and success of this app is discussed further in each study chapter.  
Ethics	
Ethical approval was obtained from the University of Surrey Ethics Committee for all 
empirical studies prior to data collection being undertaken, with all materials being approved 
by the Committee before recruitment, and the ethical guidelines of the BPS (British 
Psychological Society) Code of Human Research Ethics being followed (2014). All 
participants provided informed consent before taking part, and were advised that they could 
withdraw at any time (prior to data analysis). Anonymity was preserved through the use of 
pseudonyms where participants were directly quoted, with any identifying aspects (e.g. the 
town where they lived) being obscured. Participants were screened during the recruitment 
phase to identify participants having health issues or requiring medical permission before 
increasing their PA, and these potential participants were excluded from taking part. Copies 
of the approval letters from the committee appear in Appendix S. 
Data	management	
Web-based questionnaires for all empirical studies were completed using QualtricsTM, USA 
software. This software treats data as highly confidential (Privacy statement, 2019) and 
offered the highest levels of data security (Security statement, 2018). Ownership, control, and 
management of data remained with the University of Surrey. 
In Resolve to Walk and WalkJogSmile studies, an app called StravaTM was downloaded by 
participants. Ownership, control, and management of StravaTM data remained with the 
participants, who were given instructions on how to delete their account and all of their data 
at any time if they wished, and passwords were not shared with the researcher. Details of the 
Strava’sTM privacy policy is available on their website (Strava privacy policy, 2019). 
Anonymity was offered to participants using StravaTM in the form of them signing up to the 
app and setting up a profile using a pseudonym chosen by the participant. Privacy was 
maximised by giving participants full instructions on how to keep their StravaTM data private, 
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choosing an ‘enhanced privacy’ option, where only invited people could see their routes or 
activity logs. They were also shown the option to ‘hide’ their house or workplace on their 
activity maps, obscuring the starting point. Strava data were only visible to me or to other 
group members in the case of the Resolve to Walk study. Participants were also told they 
should not participate if they were not comfortable sharing their data with me or with the 
group (if allocated) in the Resolve to Walk study.  
Digital information obtained was held securely on password-locked computers and the 
servers at the questionnaires for Running Commentary and Resolve to Walk studies) were 
stored securely in locked cabinets. Project data (e.g. consent forms) will be retained for at 
least six years, and research data for at least 10 years, as required by University of Surrey 
policy (Research data management policy, 2019). In accordance with the Data Protection Act 
(UK Government, 1998), personal data was secured and processed in the strictest confidence. 
Access to identifiable data was only by this author, and authorised personnel from the 
University of Surrey. 
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THESIS	OVERVIEW	
Thesis	statement	and	research	objectives	
This thesis aims to contribute to the current theoretical understanding of affective responses 
to outdoor PA and the relationship of these affective responses to PA behaviour change via 
three separate empirical studies and a synthesis of the qualitative data across studies. Two of 
the most popular, affordable and accessible forms of PA (walking and running) are examined, 
since increasing levels of people walking or running could result in considerable public 
health impact if we could help adoption and long-term maintenance by understanding how to 
improve affective responses to these physical activities. This research seeks to find out 
whether during-exercise affective responses to outdoor exercise is related to future behaviour, 
and what might help to improve these affective responses.  
Objectives: 
1. To investigate whether affective responses during an everyday outdoor walk are related to 
future PA behaviour (Study 1) 
2. To investigate the relationship between social relations and PA behaviour change (Study 1 
and Study 2) 
3. To investigate whether affective responses during an outdoor beginner group run-walking 
session are related to future PA behaviour (Study 2) 
4. To develop and optimise an intervention based on affect-regulated exercise intensity in 
order to improve enjoyment (Study 3, based on findings from Study 1 and Study 2) 
5. To synthesise key qualitative research findings on affective responses to outdoor exercise 
across the empirical studies to assess opportunities for improving these affective responses 
chapter five) 
 
Intended	contribution	
This research is intended to contribute to the field of knowledge about affective responses to 
exercise in the following ways: 
Theoretical		
1. To investigate whether findings on the relationship between affective responses to 
laboratory-based indoor exercise and future PA behaviour are applicable to everyday outdoor 
forms of exercise (walking and running or run-walking) 
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2. to synthesise qualitative findings across a range of studies in order to forge new 
understanding of the context of affective responses to outdoor exercise across both walking 
and running, and to add to current laboratory-based qualitative research on this topic. 
Methodological		
1. To combine quantitative and qualitative methods to investigate the links between affective 
responses to PA and future PA behaviour, and to explore intervention opportunities arising 
from this methodology 
 2. To investigate the use of an affect measure (the Feeling Scale) in naturalistic 
environments  
Applied		
to develop and optimise an intervention using affect-regulated intensity  
 
Thesis	structure	
The thesis structure begins with situating our current knowledge of affective responses to 
physical activity (PA) and builds on this knowledge via a series of empirical studies.  
Chapter One: A review of the literature 
This chapter looks at the background to population PA levels and frameworks for 
understanding PA behaviour. The next sections deal with affective response to PA, looking at 
the factors which influence these affective responses (intensity and time, individual factors, 
environmental and social factors). Next, the research on the longitudinal relationship between 
affective responses to exercise and future PA behaviour is discussed. Finally, opportunities 
for research into improving affective responses are outlined. A section on research philosophy 
and methodology common to the empirical chapters brings together some of the 
philosophical and methodological underpinnings of this research. Finally, the research aims 
and objectives are introduced, and the intended contribution discussed. 
Chapter Two: Study One (Resolve to Walk study) 
This chapter describes the method, results and conclusions of a mixed methods investigation 
of affective responses to an outdoor walk and the role of social relations in future PA 
behaviour. Quantitative results are presented for this study, with some of the qualitative 
results briefly used to inform the discussion of the quantitative results. Some of the 
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qualitative results are later used in the qualitative synthesis in chapter five. Implications for a 
future potential intervention are discussed. 
Chapter Three: Study Two (Running Commentary study) 
This chapter describes the methods, results and conclusions of a mixed methods investigation 
into affective responses to a run-walking beginner group session and the relationship with 
future PA behaviour. Quantitative results are presented for this study, with qualitative results 
used in three ways: to illustrate some of the factors involved in affective responses to exercise 
and how these might influence future PA, to inform a future potential intervention, and as 
part of the results synthesis of chapter five.  
Chapter Four: Study Three (WalkJogSmile study) 
This chapter briefly describes the development of an affect-regulated beginner run-walking 
intervention (a podcast instructing participants on a run-walking programme). Then the 
methods, results and conclusions of the mixed methods assessment of the intervention 
together with the current widely-used alternative beginner programme are presented. The 
qualitative results inform potential suggested improvements to both programmes, with 
quantitative results (enjoyment ratings) used to assess the success of the elements of the 
intervention designed to improve affective responses to exercise.  
Chapter Five: Qualitative synthesis of results from empirical studies 
This chapter synthesises the qualitative results from the first three empirical studies, with the 
aim of finding key elements of similarity and difference across the studies, looking at the 
factors important to affective responses to walking and running/run-walking.  
Chapter Six: General discussion 
This chapter concludes this thesis with a discussion of the theoretical and practical 
contributions of the research from the thesis as a whole. This final chapter discusses how 
affective responses to exercise are related to future PA behaviour, what factors influence these 
affective responses, and finally future research possibilities are identified.  
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CHAPTER	TWO	
 
Study	One:	Resolve	to	Walk,	a	study	of	New	Year’s	Resolutions	to	
Walk	More	
This chapter describes the method, results and conclusions of a mixed-methods investigation 
of affective responses to an outdoor walk and the role of social relations in future PA 
behaviour. Quantitative results are presented for this study, with some of the qualitative 
results briefly used to inform the discussion of the quantitative results. Some of the 
qualitative results are later used in the qualitative synthesis in chapter five. Implications for a 
future potential intervention are discussed. 
 
Introduction	
As outlined in the literature review chapter, the limited number of longitudinal studies 
finding a positive relationship between affective responses to exercise and future physical 
activity behaviour were all laboratory-based (Kwan & Bryan, 2010; Schneider, Dunn & 
Cooper, 2009; Williams et al., 2008, and Williams et al., 2012). There is very little research 
looking at affective responses to outdoor walking, with the exceptions of DaSilva et al (2011) 
and Focht (2009), who both found greater improvements in affective responses during a short 
outdoor walk versus treadmill walking. This unique affective benefit of outdoor versus indoor 
walking suggests limitations to the generalisability of laboratory-based studies, however 
affective responses to outdoor exercise have not been examined longitudinally. Lee, Emerson 
and Williams (2016) speculate that physical activities which have an immediate purpose 
(such as walking for transport) might have more positive affective responses compared with 
types of exercise with no immediate purpose other than to expend energy (such as running on 
a treadmill or walking on a track). The purpose of exercise might therefore be important to 
the affective response, as well as the exercise environment, however there has been very little 
research focus on the sort of everyday, outdoor walking which is often promoted by 
governments and health authorities, e.g. Public Health England (2018), NHS (2019). An 
exception is walking for commuting, such as Gatersleben and Uzzell’s (2007) finding that 
walking is a pleasant and relaxing form of commuting compared with cycling, public 
transport and driving. 
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Given the volume of research into health behaviour change, the literature is remarkably quiet 
on the subject of New Year’s resolutions (NYRs), a time when a large proportion of people 
pause to reflect on their health and resolve to improve it. According to a 2013 YouGov survey 
in the US, out of 1000 people polled, 32% said they had made at least one New Year’s 
resolution, though as a one-off survey there was no information available on success rates. 
Although most of the (rare) studies of New Year’s resolutions are relatively old and little 
mention is made of physical activity (e.g. Marlatt & Kaplan, 1972; Norcross, Ratzin & Payne 
(1989); Norcross, Myrkalo & Blagys (2002)) more recent analysis of YouGov poll results 
(2013) found that ‘get fitter/do more exercise’ was the most popular resolution after ‘lose 
weight’, with 51% of resolvers aiming for more physical activity. This seems an important 
research opportunity to track spontaneous self-initiated behaviour change attempts. 
Goal setting and goal striving (such as making and following NYRs) are related to affect and 
social identity, amongst other processes (Mann, Ridder & Fujita, 2013). Enhancing positive 
affect can lead to reducing defensiveness over health behaviour risks (Aspinwall & Brunhart, 
1996), and self-regulation theories propose a role of affect in assessing goal progress, with 
positive affect indicating better than expected progress and negative affect suggesting slower 
than anticipated progress towards goals (Carver, 2004).  
Social identity (the part of self-concept obtained from group membership (Tajfel & Turner, 
1979)) is also related to health goals. Self-categorisation as a group member can be 
powerfully positive, as well as negative, in terms of health behaviour. Mann, Ridder and 
Fujita (2013) give the example of Oyserman, Fryberg and Yoder’s 2007 research with 
students of different ethnic groups, finding that students who identify strongly with particular 
social or ethnic minority groups may not adopt health goals as these are seen to be typical of 
the ‘majority’ and therefore not of the minority.  
There is the possibility, conversely, of social identity being employed in more positive ways. 
Haslam, Jetten, Postmes and Haslam (2009) use the example of the social identity of an 
aerobics group being developed through ongoing social interactions and associated positive 
social comparisons and emotions, with this social identity related to willingness to participate 
in aerobics sessions (Laverie, 1998). The study by Laverie (1998) is particularly interesting in 
the way it examines social identity, social comparisons and the ‘feelings’ (more correctly in 
terms of the definitions in chapter 1, ‘emotions’) that participants associated with their 
exercise classes before, during, after and when missed. Laverie outlined four different 
groups: ‘Totally Immersed’ (avid participants with major motivation being positive feelings 
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associated with aerobics), ‘Socially Influenced’ (social interaction was their primary 
motivation), ‘Outcome Focused’ (primary motivation was weight loss) and ‘Detached 
Performers’ (major motivations were the way aerobics made them feel, the instructor and an 
‘addiction’ to aerobics). Laverie found that ‘the majority of participants, all except the 
Outcome Focused group, participated in aerobics because of how it made them feel. Both 
positive psychological and physical feelings emerged frequently.’ (p 298). These feelings, 
however, were those discussed by participants during interviews about aerobics classes, 
which may differ from those expressed by participants during the exercise session itself 
(Rose & Parfitt, 2010). Nevertheless, the way participants talked about feelings during 
exercise being the major reason for exercising is interesting, but little-studied in the context 
of social identity and social comparison.  
Social support of exercise groups and affective responses to exercise have been shown to be 
important in exercise self-efficacy and frequency of exercise, such as McAuley et al.’s (2003) 
6-month study looking at exercise barriers in older, sedentary adults. Results indicated 
significant direct effects of physical activity, affective responses to physical activity and 
exercise social support on both types of self-efficacy. Participants who exercised more 
frequently reported more positive affective responses (measured via the Feeling Scale after 
exercise) and higher levels of exercise social support. More positive affect and increased 
social support also led to higher exercise self-efficacy after six months, suggesting that these 
are potentially important factors in longer-term continuing of exercise.  
In a qualitative study of users' experiences of health apps, participants valued apps which 
allowed them to log behaviour and track progress towards health goals 'on the go' (Dennison, 
Morrison, Conway & Yardley, 2013). Dennison et al's. findings on social aspects of apps 
were also of interest. Looking at apps which share information with social networks, 
participants said they would not use app features allowing indiscriminate broadcasting of 
their health goals or behaviours to friends via social media (e.g. Facebook). Participants did 
feel, though, that sharing on social networks was acceptable within a group with similar 
goals, for example other users of a health app or other participants in an intervention 
programme. The finding that people would prefer to share health goals and behaviour with 
similar others rather than with existing wider social networks is important. There may be less 
social risk in revealing goals and behaviour to those trying to make similar changes, with 
social comparisons being potentially less embarrassing than with existing social networks.  
54 
There is also the possibility that being part of a group with similar goals could lead to a sense 
of a virtual social identity. Little (2017) found that social media sites including Facebook 
were important for some in gaining information about nutrition and running, and more 
importantly, support from running friends and the running ‘community’. This goes back to 
the point made in the literature review about the ‘subtle sociality’ of exercise and the 
changing social relations of exercise (Hitchings & Latham, 2017). Exercise apps which allow 
virtual social interaction could also encourage virtual social identity and virtual social 
comparison and social support, with affective outcomes to exercise influenced by these. For 
example, a person might record a run using an app and feel not only a sense of achievement 
after the run but also a positive affective response on receiving an encouraging comment 
from a friend using the same app, or alternatively a negative affective response on seeing that 
their friend had run further or faster than them. It was therefore thought that being part of a 
virtual social group might predict changes in PA behaviour, potentially via improving 
people’s post-exercise affective responses.  
 
Research	questions	
Research questions concern three different areas, namely: affective responses to exercise, 
social factors in exercise and general findings which might inform a future intervention. 
Research questions are further subdivided into two main quantitative hypotheses and three 
qualitative research questions. 
Quantitative hypothesis 1: affective responses during or after an outdoor baseline walk will 
predict changes in PA six months later. This will be answered using Feeling Scale responses 
during a baseline walk and PA questionnaires at baseline and six months. 
Quantitative hypothesis 2: does membership of a virtual social group predict changes in PA 
behaviour at six months? This will be measured using PA questionnaires at baseline and six 
months, in participants allocated to a virtual social group condition or to an ‘alone’ condition. 
The first research question relating to affective responses is mixed methods, using qualitative 
data to help explain the quantitative results. In what ways do the qualitative data relating to 
affective responses to exercise help to explain the quantitative results? This will be examined 
using post-study interview data together with longitudinal Strava walk title data.  
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The second research question relating to social factors is mixed methods, using qualitative 
data to help explain the quantitative results. In what ways do the qualitative data relating to 
social factors in exercise help to explain the quantitative results? This will be examined using 
post-study interview data together with longitudinal Strava walk title data. 
The final research question is qualitative: what are people’s experiences of their New Year’s 
resolution to walk more, using an app to record their walking? Is there anything which can be 
learnt from this study which could inform a future intervention to help people to feel better 
during exercise? This is answered using the post-study interview data and longitudinal Strava 
walk title data. 
 
Methods	
Research	design	overview	
The methodology for this study was mostly explanatory sequential, with a main quantitative 
focus and a qualitative follow-up interview. Explanatory sequential designs use a qualitative 
method to answer ‘why’ or ‘how’ questions arising from preceding quantitative research 
(Tariq & Woodman, 2013). The study design was a mixed methods longitudinal approach, in 
order to investigate baseline affective responses to walking and to assess changes in PA 
behaviour over time. In order to examine the question of whether social factors influenced 
future PA behaviour, participants were randomly allocated to either virtual social groups or a 
control ‘alone’ condition at the recruitment stage. This study followed participants over a 6-
month period after making a New Year’s resolution to walk more, with ongoing reporting of 
exercise behaviour and affective responses by participants in the interim period using a 
popular exercise-logging mobile phone app (Strava). It quickly became apparent that usage of 
this app was sporadic, and the qualitative interviews examined reasons for this.  
The study was field-based, with health indicator measures taken in-person at baseline (i.e. 
physically meeting the person), PA levels and affective responses were reported online over 
six months using the app, with additional follow-up measures at the 6-month time point. The 
study was primarily quantitative in nature, but as most of the study was done online, a post-
study explanatory interview was undertaken. One advantage of the pragmatic approach is that 
it allows for flexibility in the face of unanticipated information (Feilzer, 2010). Unexpected 
additional useful qualitative information was also provided by participants who used the app, 
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in the form of informative titles for their walks recorded on the app, which shed light on their 
affective experiences of the walks and the context. These data were analysed together with 
the interview data. Figure 2 summarises the different data types and collection timescales.  
 
Figure 2: Summary of data types, data collection methods and collection time points for R2W 
Pilot	work	
Seven participants in total were recruited to pilot the procedure and materials for the New 
Year of 2014, with five participants recruited from the University of Surrey via flyers and 
emails and two from a local business park via emails to the park management. Two of the 
participants were interviewed about taking part at the end of the pilot study period. Following 
this pilot, the publicity materials, procedure and study materials were altered slightly, the 
baseline questionnaire was refined to make it simpler, and an online version was designed to 
allow participants to respond either online in advance or via paper questionnaire, maximising 
flexibility. The baseline walk was initially intended to be accompanied (by me), but after the 
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pilot study this was changed to an unaccompanied walk for the main study, as it was found 
that most participants wished to walk during their lunch break due to time constraints. 
Following pilot feedback, I changed the instructions on how to download and use the app, 
adding screenshots and more detailed instructions. Two pilot participants also had technical 
problems with the app, so I found resources to help participants in the main study with 
technical problems. Finally, the interview was piloted, and the structure made more flexible 
to accommodate the different ways people used (or did not use) the app.  
Participant	sampling	and	recruitment	
Participants were recruited from mid-December 2015 (when people would be planning for 
the year ahead) until the end of January 2016. Due to this very short recruitment window, 
medium to large workplaces (numbering from 50 employees to many hundreds) were 
targeted as a source of participants. This was done via personal contacts posting on LinkedIn 
on my behalf and by sending emails to local companies and organisations. Sectors included 
healthcare, software development and local government, based in a variety of large towns in 
southeast England. Most workplaces placed a study advertisement on their intranets asking 
for people to volunteer to participate. Three participants were also recruited via social media.  
Inclusion criteria were: being between 18 and 74 years old, healthy enough to walk regularly 
(self-declared), and having an Android or iPhone mobile phone. Exclusion criteria were 
pregnancy and lack of a suitable mobile phone.  
A total of 55 participants provided initial questionnaire data and baseline affective results for 
walking (one participant failed to provide affective results but completed the 6-month 
questionnaire and wished to be interviewed, so he was included in analyses except for 
affective responses). The remaining would-be participants who signed up online for the study 
but did not provide baseline affective responses were not included in any analyses.  
For the follow-up qualitative interview, all participants were emailed at six months giving 
them a link to the online questionnaire and asking for volunteers to participate in an in-person 
interview at a convenient time. It was emphasised that I would like to talk to anyone who was 
interested in participating, even if they thought they had ‘failed’ in their New Year’s 
resolutions. Twenty-five participants agreed to meet and turned up for interview, with five 
more willing to meet but unable to do so for logistical reasons.  
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Study	locations	(baseline	walk)	
All but two participants were visited by me at their workplace or at a mutually convenient 
location to obtain baseline physical measures. These two participants took part exclusively 
online but provided baseline affective responses to an initial walk. The places where people 
walked during the FS task varied but were most often around their workplace. There were 
four exceptions where participants were participating remotely or did not have time to walk 
during my visit, so they walked later on at their convenience and emailed me their FS scores.  
All the locations were in south-east England, within a 70-mile radius of the University of 
Surrey. All the workplaces had shopping centres within half a mile or less and were 
surrounded by other office buildings. The immediate environment around the workplaces was 
fairly busy, with some road traffic and also plenty of foot traffic. Each workplace also had a 
green space and/or river path within a short walking distance. 
Participants were free to choose their own location for walking, to fit in with their busy 
working lives, and also to reflect their normal, everyday walking. Given that many people 
had a resolution to go for a short walk during their lunch break, the walking environment for 
the FS task was usually reflective of this aim.  
Materials	and	measures	
A participant information sheet is shown in Appendix C, instruction sheets for downloading 
Strava in Appendix D, baseline questionnaire in Appendix E and 6-month questionnaire in 
Appendix F). 
Physical	activity	
Physical activity was assessed either via an online or paper questionnaire (at or before the 
introductory session) and via an on-line questionnaire (at 6 months) using the short form 7-
day version of the IPAQ (Craig et al., 2003) which is discussed at greater length in chapter 
one. Participants who used the app to log their PA for the study duration gave me access to 
this data, however using the IPAQ allowed for other activities to be logged (e.g. indoor 
sports), as well as allowing the PA of those who stopped or used the app inconsistently to be 
measured at six months. 
New	Year’s	resolutions	
Since one aim of this study was to allow participants autonomy in their exercise goals and 
behaviour, participants were given little guidance in forming their resolutions other than a 
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need for the resolution to be easily measurable and involve walking in bouts of at least 15 
minutes. 15 minutes was chosen as less than 15 minutes was considered too short for people 
to either plan for or to remember, and also as a convenient, frequently-used time interval. 
Participants were given examples such as: ‘walk for 30 minutes 3 times a week’ and ‘walk 
twice a day for 15 minutes on weekdays’. Participants completing the online questionnaire 
before the in-person meeting were told that they could take time to think about their 
resolution before the meeting and discuss it with me if they wanted guidance.  
Resolution success in the 6-month questionnaire was self-reported following Norcross et al. 
(1989), i.e. ‘totally succeeded’=1, ‘mostly succeeded’=2, ‘mostly failed’=3, ‘totally 
failed’=4. Originally it was intended to use app data as a further measure of New Year’s 
resolution success, but too few people regularly used it to log walks, and usage was too 
erratic for this to be meaningful.  
Demographic	and	health	information		
Demographic information included gender, age, ethnic origin, occupation, marital status, 
number of children and education level, in order to gain a full picture for the purposes of the 
qualitative interview. Health indicators were measures of height and weight (BMI, self-
reported), waist and hip measurements (measured by participants with guidance during the 
introductory session), and blood pressure and resting heart rate (obtained during the 
introductory session using a portable blood pressure monitor). These measures were collected 
at the beginning of the study for all but two participants, and for 26 participants at the end of 
the study (since not all participants were available or wanted to meet at six months). Height 
and weight were self-reported due to a lack of suitable surfaces for scales. Health indicators 
were collected to give a picture of the baseline health status of participants, particularly as 
people with obesity can experience more negative affective responses to exercise. 
Measurement of health indicators also serve as an unintended incentive for participants to 
meet me for the post-study qualitative interview, as some participants expressed an interest in 
any changes which would take place.  
Feeling	Scale	
The Feeling Scale (FS) is a single-item, dimensional measure of the valence dimension of 
affect (Hardy & Rejeski, 1989). This measure is discussed in some detail in chapter one, an 
example is in Appendix A. The FS was shown to participants before a 15-minute walk at the 
first visit, and participants were asked for ratings before, every five minutes during and 
immediately after this walk. This also formed the basis for people to give their FS ratings 
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after each walk they recorded on the app, which they could add to their walk title. 
Participants were asked to record a FS rating for the start and end of each walk recorded on 
the app. However, participants varied considerably in the extent to which they remembered to 
use the FS for their walks on the app, with some participants recording FS for every walk, 
some participants occasionally, and some never using the FS. This is discussed later.  
Strava	(exercise	logging	mobile	phone	app)	
For this mostly online study, a means of remotely monitoring participants’ PA over time was 
required, with an additional requirement that participants have virtual social interaction. A 
mobile phone app called Strava was chosen. Strava was originally designed for cyclists, but 
has become more popular recently with runners, and has the ability to log walking data. It has 
a simple, uncluttered interface, and after initial setup the participant only had to press a 
‘record’ button when they started walking and ‘finish’ when they stopped. It records moving 
time and distance, gives maps of routes taken, and has a function for manually adding 
forgotten activities afterwards. The app was available for the majority of types of 
smartphones available, and was free to download. For ethical reasons, participants were 
encouraged to use privacy settings to allow only specific people to ‘follow’ them, and if 
required additional ‘privacy zones’ around home, work or other commonly-used areas. Strava 
also has a groups function where groups of ‘athletes’ can be formed, and other ‘athletes’ from 
that group can be added to the activity feed of each person in a group so that feedback can be 
given to others in the form of ‘kudos’ (a virtual ‘thumbs-up’) and/or a short comment. 
Participants were randomly allocated to one of three virtual groups on Strava or to an 
individual condition, and group members were asked to give kudos to others in their group.  
Strava	measures	
Strava data from participants was accessed for each week, with walking distance, walking 
moving time, number of kudos given, and any comments given recorded. In addition, some 
participants added unique names to their walks (e.g. ‘muddy walk with kids’), so these were 
also recorded to see what sort of names people chose and what trends were revealed. FS 
numbers before and after walking were recorded on Strava by some participants, so these 
were also summarised for each week, along with number of walks, and number of minutes of 
other activities recorded on Strava (for example, some people recorded runs or bike rides on 
Strava).  
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Other	measures	not	included	in	analyses	
Three other measures were also collected for this study (physical activity self-regulation, self-
efficacy and executive function), however due to space constraints and lack of relevance to 
the research questions, these are not reported here and will not be discussed further.  
Interview	questions	
The questions asked during the post-study interview at six months followed a semi-structured 
format, as this part of the study was exploratory in nature and intended to explain some of the 
quantitative results. Each individual was likely to have had different experiences of using the 
app and following their resolution, and from looking at the quantitative data I was able to 
focus on any difficulties or problems participants had during the study, so questions were 
tailored to the individual. For example, if a participant logged many walks on Strava and used 
the FS then I showed them their Strava output as a prompt to talk about their walking during 
the study and their use of Strava and the FS. If a participant used Strava very little then there 
was nothing to use as a prompt, in which case questions focused on why they did not use 
Strava, their PA behavior over the study and any other relevant information (e.g. if they said 
on their 6-month questionnaire that they had taken up running then we discussed this).  
The general areas covered included: 
• Experiences of setting New Year’s resolutions to increase walking and any negative 
aspects or problems encountered in meeting the resolution 
• Questions about Strava usage during the study, using the individual’s Strava output as 
a memory prompt. Alternatively, if they did not use Strava then questions about why 
they did not use it 
• The positive and negative aspects of using a Strava to record walking activities, 
including practical, technological or idiosyncratic issues encountered 
• The positive and negative aspects of taking part in the study as part of a group or as 
an individual, depending on which condition the participant was allocated to 
• How participants found using the FS over the study, or why they did not use it if they 
failed to record FS ratings 
• Any other relevant experiences of taking part in the study which participants was 
happy to share with the researcher, whether positive or negative 
• What the participant was likely to do in future in terms of New Year’s resolutions 
and/or PA behaviour  
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Procedure	
Participants were first emailed a participant information sheet and a link to an online baseline 
questionnaire (consent, demographic information, IPAQ, and New Year’s resolution, see 
Appendix E). Instructions on downloading and using Strava for recording walks were also 
emailed to participants before being visited for in-person baseline measures (physical 
measurements, executive function, baseline walk to give FS responses). This visit also served 
as training for participants in the use of Strava and the FS.  
Participants were asked to use Strava to log their exercise activities and to use the FS Scale 
when saving activities (giving FS scores at the start and end of their activities) for the 
duration of the 6-month study. Participants allocated to a group were asked to give ‘kudos’ (a 
virtual thumbs-up) to other group members., which they could do via their ‘activity feed’ 
showing the activities of other group members.  
Participants were emailed three weeks into the New Year (or three weeks after their starting 
date if they began the study in January) with a self-efficacy questionnaire (not discussed 
here), a short optional feedback section for any information the participant wanted to 
communicate about the study, and a reminder to contact me with any problems.  
After six months, participants were emailed a final online questionnaire (IPAQ, New Year’s 
resolution success, free text comments, see Appendix F). If participants agreed, I then met 
them for repeat health indicator checks, and recorded an interview with them covering the 
material detailed in the interview questions section.  
Data	analysis	approach	
Data	cleaning	
Data were first cleaned according to the procedure and checked for potential truncation using 
the rules provided (described in chapter one where the IPAQ is discussed), however none of 
the participants exceeded the amount of PA specified for truncation.  
Strava data were entered manually from the Strava website for each participant. Whilst 
entering the data, any obvious discrepancies were checked for and corrected. For example, 
occasionally participants forgot to turn off the recording or drove in their car with the app 
recording, resulting in higher average pace. It was possible to see where the activity stopped, 
and this truncated time and distance were entered instead of the total recorded on Strava. 
Since participants had to manually change their activity type to ‘walking’ when they saved 
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their activity on Strava, a few participants logged walks as ‘runs’ or ‘cycles’ in error (as these 
were the default settings in the Strava app), so these were corrected to walking when 
inputting data. It was possible to allocate these activities as walking by examining the pace 
output in each individual activity. Occasionally participants encountered problems with 
Strava recording the maps correctly and would manually enter the time they walked for. In 
this case distance would be calculated using an average walking pace of 20 minutes per mile 
(a normal pace for most participants) unless their walks were usually at a much faster pace, in 
which case this pace would be used to calculate distance walked.  
Quantitative	data	analysis	approach	
The quantitative analysis followed the research questions:  
Hypothesis 1: Affective responses during or after an outdoor baseline walk predict changes 
in PA six months later 
Physical activity levels were highly positively skewed and leptokurtic at both baseline and 6-
month time points (skewness=8.22, kurtosis=16.40 at baseline for total PA), so analyses were 
adjusted accordingly. Differences between 6-month and baseline Total METs, vigorous PA, 
moderate PA and walking were not normally distributed, so Wilcoxon Signed-ranks tests 
were run to assess changes in PA between time points for the different conditions. In 
preliminary analyses, Spearman’s rho was used as it is less sensitive to outliers than Pearson’s 
correlation, to examine bivariate relationships between FS at baseline and PA levels at 
baseline and six months. Different PA intensities were also examined as well as total PA, to 
see if any of these changed during the study. Total PA levels were analysed in MetMins per 
week, and vigorous/moderate/walking measures were reported and analysed in weekly 
minutes for ease of comparison and discussion.  
In the primary analyses, multiple linear regression was used to fit three sets of regression 
models. Firstly, 6-month PA was regressed on the baseline during-walk FS scores, 
controlling for pre-walk FS scores and baseline PA. Secondly, 6-month PA was regressed on 
the baseline end-walk FS scores, controlling for pre-walk FS scores and baseline PA. Thirdly, 
6-month vigorous PA was regressed on the baseline during-walk FS scores, controlling for 
pre-walk FS scores and baseline vigorous PA (since the strongest correlation was between FS 
scores and vigorous PA at six months). 
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Hypothesis 2: Membership of a virtual social group predicts changes in PA behaviour at six 
months 
In the main analysis, multiple linear regression was used, with 6-month PA regressed on the 
virtual group condition, controlling for baseline PA.  
 
Types	of	Qualitative	data	
Qualitative data consisted of several different types of data. Firstly, a subset of participants 
took part in an in-person follow-up interview with me at six months. Secondly, participants 
were invited to add any free text comments they had about the study at the end of the 3-week 
self-efficacy and 6-month online questionnaires. Some participants took the opportunity to 
write something here. Participants also emailed me occasionally about the study. Finally, 
participants who recorded activities using Strava often gave their activities titles, which could 
sometimes be descriptive, amusing or communicative. These titles (mostly for walks) were 
considered interesting in their own right in shedding further light on the types of walks being 
recorded on Strava, the contexts of these walks (e.g. who they walked with and where, 
weather, how they were feeling), how these titles could be used to engage socially with other 
people, and any frustrations people experienced using Strava.  
 
Initial	treatment	of	qualitative	data	
Interviews were recorded and transcribed, although any interview sections which did not 
relate to the research questions were summarised rather than transcribed verbatim (since they 
were not considered relevant). Emails from participants and any questionnaire comments 
were incorporated into the qualitative data analysis of the larger body of interview data.  
Transcribed interviews, emails and questionnaire comments were all imported into qualitative 
data analysis software (QuirkosTM, version number 3, see chapter one for a description) for 
further coding and analysis.  
Strava activity titles were copied and pasted into an Excel spreadsheet along with the 
quantitative Strava data (walk distance, FS, kudos numbers etc). and then imported into 
Quirkos for coding and further analysis, and ultimately integration into the wider qualitative 
and mixed methods analysis.  
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Analysis	of	qualitative	data	
The interviews were semi-structured, with this structure varying between participants in 
terms of topics discussed. Due to the wide-ranging nature of the interviews, and the relatively 
open research questions exploring people’s experiences of trying to become more physically 
active over the course of the study, an emergent, data-driven inductive coding choice was 
made initially, with the whole data sets coded line by line. The method used for analysing 
both the interview and Strava data was thematic analysis (Braun & Clarke, 2006). This 
method, which was used for all chapters, is described in more detail in chapter one.  
A number of major themes were identified from the initial analyses for integration into the 
mixed methods analysis, though not all of the themes were relevant to the research questions 
for this study, and some themes were saved for later inclusion in a chapter examining the 
similarities and differences across the empirical chapters (qualitative synthesis, chapter five).  
Mixed	methods	analysis	
Once the qualitative data had undergone preliminary analyses, the mixed methods analysis 
stage began, since the purpose of the qualitative data was primarily to complement the 
quantitative data. Following coding and initial thematic analysis, the qualitative data was 
assessed according to the study research questions, the qualitative insights into the 
quantitative results (for example, anything participants talked about which could be related to 
the measures used such as the FS or Strava), and anything important to participants and the 
research questions. Since there was some overlap between the interview data and the Strava 
title data (particularly with regards to walking), these two data sets were also analysed 
together to establish superordinate themes combining themes from both data sets. From these 
analyses, a higher order analysis was undertaken, to look for commonalities across these data 
types. 
To show the evolution of this analysis, the first analyses for the interview data and Strava 
data are shown in Appendix G. These two analyses included all of the themes identified, and 
these were then subject to a higher order analysis focusing on the research questions. From 
this analysis, which gave positive and negative aspects of walking, a further analysis was 
made with superordinate themes including both positive and negative aspects of walking, 
which is the final one used here. The other analyses relating to the remaining research 
questions (here, called ‘social aspects’ and ‘Strava use’) were less complex and had fewer 
steps in the analyses, and the final themes and sub-themes are given in the results. 
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Results	
 
The participant flowchart is shown in Figure 3. 
 
 
Figure 3: Participant flow diagram for R2W study 
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Participant	characteristics	
Baseline participant characteristics and resolution success rates are given in Table 1, showing 
that the majority of participants were White British, overweight with unhealthy waist 
circumferences, and inactive. Just over half rated themselves as successful in their 
resolutions. 
 
Table 1: Resolve to Walk participant characteristics at baseline and resolution success rates 
Variable N=55 
Mean (SD) age in years 45.4 (9.43) 
Sex (% female)* 74.5 
Ethnicity (% White British) 85.5 
Education (% degree level and above) 52.7 
Blood pressure (% with high blood pressure**) 26.0 
Body mass index (% overweight or above***) 60.0 
Waist circumference (% above healthy***) 58.0 
% participants classified ‘inactive’ 56.4 
% participants classified ‘moderately active’ 32.7 
% ‘totally failed’ resolution 17.0 
% ‘mostly failed’ resolution 25.5 
% ‘mostly succeeded’ resolution**** 51.1 
*the remainder identified themselves as male **according to NHS guidelines 
 *** according to WHO guidelines   **** remainder totally succeeded=6.4% 
 
Participant	details	for	qualitative	analysis	
Details for participants who took part in the post-study interviews and/or contributed 
informative Strava titles are given in Table 2, along with their self-reported resolution success 
rates and a study pseudonym. 
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Table 2: Resolve to Walk participant details for qualitative analysis 
Pseudonym Age  Study condition New Year’s resolution success Strava titles? Interviewed?  
Amina 60 group Totally succeeded yes yes 
Christine 37 group Mostly succeeded no yes 
Mike 47 individual Mostly succeeded no yes 
Matthew 47 group Mostly succeeded yes yes 
Don 55 individual Mostly succeeded no yes 
Eric 61 group Mostly succeeded yes yes 
Debbie 49 individual Mostly succeeded yes yes 
Aaron 56 individual Mostly succeeded yes yes 
Jennifer 39 group Mostly succeeded yes yes 
Emily 30 individual Mostly succeeded yes yes 
Robyn 45 group Mostly succeeded yes yes 
Angela 49 individual Mostly succeeded yes yes 
Tim 47 group Mostly succeeded yes yes 
Andrea 30 individual Mostly succeeded yes yes 
David 62 individual Mostly succeeded yes yes 
Tanya 41 individual Mostly succeeded no yes 
Nicole 42 individual Mostly succeeded no yes 
Lizzie 54 group Mostly failed yes yes 
Adam 48 group Mostly failed yes yes 
Robert 52 group Mostly failed no yes 
Bridget 54 group Mostly failed yes yes 
Kelly 40 group Mostly failed yes yes 
Nick 50 group Mostly failed yes no 
Leslie 62 individual Totally failed no yes 
Sue 51 group Totally failed yes yes 
Craig 36 individual Totally failed no yes 
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Quantitative	results	
Physical	activity	levels	(questionnaire)	
Means and medians for baseline and 6-month PA data are given in Table 3, showing higher 
levels of walking and total PA for both group at six months compared with baseline. 
Table 3: Descriptive statistics for physical activity levels at baseline and six months by group condition 
Measure Individual condition Virtual group condition* 
Baseline  (N=27) (N=26) 
Vigorous PA mean (median) 59.4 (0.0) 14.6 (0.0) 
Moderate PA mean (median) 16.3 (0.0) 39.0 (0.0) 
Walking PA mean (median) 175.4 (150.0) 178.8 (127.5) 
Total PA mean (median) 1119.5 (660.0) 862.6 (618.8) 
Six months (N=22) (N=26) 
Vigorous PA mean (median) 58.0(0.0) 113.5 (60.0) 
Moderate PA mean (median) 42.3 (10.0) 66.5 (0.0) 
Walking PA mean (median) 289.3 (195.0) 356.2 (315.0) 
Total PA mean (median) 1583.0 (1717.0) 2349.2 (1543.0) 
* These were people who successfully joined a Strava group 
Note: Total PA levels in MetMins per week, vigorous/moderate/walking measures reported and 
analysed in weekly minutes for ease of comparison and discussion. 
 
Wilcoxon Signed-ranks tests were run to assess changes in PA between time points for each 
social group condition. Results are presented in Table 4, showing that for the individual group 
condition, total PA was significantly higher, with a medium effect size, at six months 
compared with baseline. For walking, 6-month levels were significantly higher, with a large 
effect size. There were no significant differences between baseline and 6-month data for 
moderate or vigorous PA for this condition. For the virtual group condition, Total PA, 
walking and vigorous PA were all significantly higher, with a large effect size, at six months 
compared with baseline. There were no significant differences between baseline and 6-month 
data for moderate PA for this condition. 
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Table 4: Results of Wilcoxon Signed-ranks tests on PA changes from baseline to six months for 
individual and virtual group conditions 
Measure Z p (two-tailed) Effect size, r 
Individual condition n=22    
Vigorous PA  -.039 .969 .01 
Moderate PA  -1.650 .099 .35 
Walking PA -2.869 .004 .61 
Total PA -1.964 .050 .42 
Virtual group condition n=26    
Vigorous PA -3.007 .003 .59 
Moderate PA -0.967 .334 .19 
Walking PA -2.582 .010 .51 
Total PA -3.137 .002 .62 
Note: Total PA levels in MetMins per week, vigorous/moderate/walking measures reported and 
analysed in weekly minutes for ease of comparison and discussion. 
New	exercise	taken	up	(or	returned	to)	during	the	study	
Despite this being a walking study, 23 participants (48.9% of 6-month questionnaire 
respondents) said they had taken up or returned to a different type of exercise during the last 
six months. The most popular single type of exercise taken up was running/jogging, with 
17% giving this as a response. 13% of participants had taken up or returned to swimming, 
and 26% had taken up/returned to indoor or gym-based activities such as ‘gym’, weight 
lifting, aerobics classes, badminton or circuits. These data are addressed in the mixed 
methods discussion. 
Physical	Activity	data	logged	on	Strava	
Data over the 26 weeks of the study from the start of January to the 6-month time point is 
explored here. 40 participants (71.4%) recorded at least one walk using Strava. There was 
considerable variability in how many walks were recorded by participants over the 26 weeks. 
The maximum number of participants recording walks in a single week was 30 (week 6) and 
the minimum was 12 (week 26). 36.4% of participants logged at least one walk per week 
over the study, 27.3% recorded no walks on Strava, and 7.3% recorded only one walk in total. 
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Of the participants recording at least one walk, the mean weekly walking minutes per week 
was 110.7 minutes (S.D. 62.0) with a median of 104.0 minutes (obtained by dividing total 
minutes of walking by the number of weeks the participant used Strava). Comparing this with 
the median number of minutes of walking reported using the IPAQ (217.5), it is apparent that 
the Strava walking data is considerably lower.  
 
Affective	responses	to	outdoor	walking	(baseline)	
Mean Feeling Scale scores for the baseline walk are represented graphically in Figure 4, 
showing that affect improved at each time point during the walk, and was nearly 1.5 units 
higher on the FS at the end of the walk versus the beginning.  
 
Figure 4: Mean Feeling Scale scores for baseline walk. The error bars indicate standard 
errors. 
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Affective	responses	to	outdoor	walking	(Strava)	
29 participants reported their FS scores via Strava at the beginning and end of the walk at 
least once (both scores recorded at the end as part of the walk ‘title’). The maximum number 
of participants recording their FS scores was 18 (week 4) and the minimum was 3 (week 26). 
A mean of 10.00 (S.D. 3.63) people logged at least one FS set per week, with a median of 9. 
The mean percentage of weeks where FS scores were recorded (calculated for each individual 
recording one or more FS scores over the 26 weeks) was 18.32 (S.D. 27.59), with a median 
of 3.85. 18 participants in total logged more than 2 weeks of FS scores, with these numbers 
ranging from 4 weeks to 23 weeks. 
The mean FS score at the end of the across all participants and all weeks was approximately 
one unit higher than the mean FS score for the start of the walk. FS results for the baseline 
walk are represented graphically alongside mean pre- and post-walk FS results in Figure 5, 
showing a similar pattern of a pre-walk to post-walk increase, albeit a less steep increase for 
the Strava results and from a higher pre-walk FS score.  
 
Figure 5: Mean FS results for baseline walk plotted alongside mean pre-walk and post-walk FS results 
recorded longitudinally on Strava. The error bars indicate standard errors. 
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Relationships	between	Baseline	FS	and	PA	(Questionnaire)	
Table 5 shows correlations between FS ratings for the baseline walk and PA levels at baseline 
and six months (via questionnaire). There was only one significant correlation (FS at 5 
minutes and vigorous PA at six months) after applying a Bonferroni correction for multiple 
comparisons.  
Table 5: Mean/median and bivariate relationships (Spearman rho) between FS before/during/after walking 
at baseline, peak high and peak low FS and physical activity level at baseline and six months 
Measure+ Mean 
(Median) 
Correlation 
with total PA  
Correlation 
with walking  
Correlation with 
moderate PA  
Correlation with 
vigorous PA  
Baseline (N=54)      
FS pre-walk 0.65 (1.00) .106 .046 -.238 .199 
FS at 5 minutes 1.28 (1.45) .157 .051 -.190 .297 
FS at 10 minutes 1.72 (2.00) .170 .117 -.200 .153 
FS end-walk 2.17 (2.50) .114 .086 -.150 .165 
Six months (N=47)      
FS pre-walk  -- .022 -.105 -.192 .136 
FS at 5 minutes  -- .138 -.081 -.061 .380* 
FS at 10 minutes  -- .127 -.025 -.148 .276 
FS end-walk  -- -.034 -.021 -.321 .036 
Note: Total PA levels in MetMins per week, vigorous/moderate/walking measures reported/ analysed 
in weekly minutes for ease of comparison and discussion.+ all FS scores were for the baseline walk 
*p<0.0125 (alpha level was Bonferroni adjusted to .0125 for multiple comparisons) 
There were no significant correlations between any of the FS ratings recorded on Strava (pre, 
post or difference pre-post) and any of the PA levels collected via questionnaire or on Strava 
(not tabulated here). 
Since the strongest (and only significant) correlation between baseline walk FS and PA was at 
five minutes, this was the variable used in the regression on FS for the baseline walk and PA.  
Table 6 gives regression results for baseline FS results at 5 minutes and total PA at six 
months, controlling for pre-walk FS and baseline PA, showing that during-walk FS at 
baseline did not predict 6-month total PA.  
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Table 6: Hierarchical Linear Regression Analyses for 6-month total PA (MET mins/week) with 
FS at 5 minutes, controlling for baseline PA and pre-walk FS 
Step 1 Overall model fit: F(2,44)=0.817, p=.448, R2=.036 
Predictor variable B  SE ß p  
Constant 1570.58 343.48  .000 
Baseline Total PA 0.297 0.236 .189 .214 
Pre-walk FS -0.893 173.46 -.001 .996 
Step 2 Change in R2=.012 Overall model fit: F(3,43)=0.715 p=.548 R2=.048 
Predictor variable B SE ß p 
Constant 1445.76 385.56   
Baseline Total PA 0.289 0.237 .184 .230 
Pre-walk FS -135.43 254.16 -.117 .597 
FS 5 minutes 169.52 232.96 .160 .471 
 
Since the strongest correlation was between FS at 5 minutes and vigorous PA, a regression 
was also run on these variables, controlling for FS pre-walk and vigorous PA at baseline. FS 
at 5 minutes was not predictive of 6-month vigorous PA (B=22.91, SE=15.24, ß=.329, 
p=.140) when controlling for pre-walk FS and baseline vigorous PA levels.  
 
Table 7 gives regression results for baseline FS results at the end of the walk and total PA at 
six months, controlling for pre-walk FS and baseline PA, showing that end-walk FS at 
baseline did not predict 6-month PA.  
Table 7: Hierarchical Linear Regression Analyses for 6-month total PA (MET mins/week) with 
FS at 5 minutes, controlling for baseline PA and pre-walk FS 
Step 1 Overall model fit: F(2,44)=1.600, p=.213, R2=.068 
Predictor variable B  SE ß p  
Constant 1977.7 444.8   
Baseline Total PA 0.31 0.31 .146 .326 
Pre-walk FS -361.3 222.5 -.239  
Step 2 Change in R2=.032 Overall model fit: F(3,43)= 1.592, p=. 205, R2=.100 
Predictor variable B SE ß p 
Constant 1579.2 546.6  .006 
Baseline Total PA 0.27 .01 .128 .389 
Pre-walk FS -439.2 229.9 -.291 .063 
End-walk FS  215.0 173.5 .188 .222 
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Summary of regression results for baseline Feeling Scale and PA at six months 
In summary, none of the FS responses measured for the baseline walk predicted future PA 
when controlling for pre-walk FS and baseline PA.  
During-walk FS (5 minutes) at baseline was not predictive of either total PA or vigorous PA 
at six months when controlling for pre-walk FS and baseline total PA/vigorous PA.  
End-walk FS at baseline was also not predictive of total PA at six months when controlling 
for pre-walk FS and baseline total PA levels.  
Relationships	between	social	group	membership	and	PA	(Questionnaire)	
Manipulation	check	of	virtual	group	allocation	
Participants were randomised to being part of a ‘virtual’ Strava group or not part of a group. 
However, from seeing participants who were not allocated to these groups engage with others 
via Strava (following other participants, friends and colleagues and receiving ‘kudos’ or 
virtual thumbs up), and from reflecting on the feedback participants gave during interviews 
about interactions on Strava, it was apparent that the randomisation was unsuccessful. Of the 
27 participants allocated to the individual condition, six engaged with others on Strava 
(usually giving kudos). Of the 28 participants allocated to the group condition, one did not 
engage with others on Strava. There was also a wide variation in the amount of engagement, 
discussed below.  
Online	social	encouragement	
After the manipulation check, as well as using group membership as a variable, the number 
of kudos or virtual ‘thumbs-up’ participants received was examined as a measure of 
engagement with others on Strava. This was a measure thought to reflect online social 
encouragement. 
16 participants (29.0%) received no kudos during the 6 months of the study (some had 
technical problems downloading or using the Strava app).  The remaining 39 participants 
received a total of between 1 and 374 kudos or ‘thumbs up’, with a median of 49 (mean=72, 
S.D.=98.4). Number of kudos received were positively skewed (5.31) and kurtotic (4.72).  
Dividing total kudos by the number of weeks each participant recorded walks on Strava, a 
mean weekly number of kudos was obtained for participants receiving kudos during the study 
(n=39). The median weekly kudos was 3.65 kudos per week (mean=4.76, S.D.=4.31), with a 
minimum of 0.08 and maximum of 17.81 kudos per week of recorded walking on Strava.  
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Table 8 gives regression results for virtual group membership and total PA at six months, 
controlling for baseline PA, showing that there is no significant relationship between virtual 
group condition and future PA. Since this was thought to be potentially due to lack of social 
engagement with the virtual group, and since social engagement varied considerably between 
participants, extra analyses were carried out using the kudos results (following section). 
Table 8: Hierarchical linear regression analyses for 6-month total PA with virtual group 
condition, controlling for baseline PA 
Step 1 Overall model fit: F(1,46)=0.740, p=.394, R2=.016 
Predictor variable B  SE ß p  
Constant 17321.96 426.20  .000 
Baseline Total PA 0.262 561.78 .126 .394 
Step 2 Change in R2=.046 Overall model fit: F(2,45)=1.489, p=.237 R2=.062 
Predictor variable B SE ß p 
Constant 1177.55 561.78  .042 
Baseline Total PA 0.340 0.306 .163 .272 
Virtual group condition 878.23 589.82 .218 .143 
 
Relationships	between	social	encouragement	(kudos)	and	PA	
(questionnaire)	
Table 9 gives bivariate relationships between social encouragement (mean kudos per week) 
and PA at baseline and six months, showing no significant correlations after Bonferroni 
adjustment of the alpha level.   
Table 9: Bivariate relationships (Spearman rho) between mean kudos per week and PA level at 
baseline and six months  
Measure Correlation with 
total PA+  
Correlation 
with walking  
Correlation with 
moderate PA  
Correlation with 
vigorous PA  
Kudos per week 
(baseline PA) 
-.173 -.139 -.009 -.127 
Kudos per week  
 (6-month PA) 
.164 .297 .240 -.008 
+ alpha level was Bonferroni adjusted to .0125 for multiple comparisons 
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Table 10 shows the regression analysis for social encouragement (mean kudos per week) and 
6-month PA (measured via questionnaire), controlling for baseline PA. Mean kudos per week 
significantly predicts changes in 6-month total PA when controlling for baseline PA, 
predicting 27.7% of the variance. Although no significant correlations were seen between 
kudos per week and total PA at six months or 6-month walking as might have been 
anticipated, this may be due to the alpha correction for multiple comparisons.  
Table 10: Hierarchical linear regression analyses for 6-month total PA with mean kudos per 
week, controlling for baseline PA 
Step 1 Overall model fit: F(1,36)=0.980, p=.329, R2=.026 
Predictor variable B  SE ß p  
Constant 1605.16 445.22  .001 
Baseline Total PA 0.360 0.364 .163 .329 
Step 2 Change in R2=.277 Overall model fit: F(2,35)=7.622, p=.002 R2=.303 
Predictor variable B SE ß p 
Constant 469.68 488.42  .343 
Baseline Total PA 0.538 0.316 .243 .097 
Mean Kudos per week 203.38 54.53 .532 .001 
 
 
General	discussion	of	research	questions	and	mixed-
method	findings	
 
Affective	responses	to	outdoor	walking	and	the	relationship	with	
future	PA	behaviour	
Regression analyses showed that there was no significant relationship between FS at 5 
minutes during the baseline walk and either total PA (or vigorous PA) at six months, when 
controlling for pre-walk FS and baseline total (or vigorous PA) levels. This contrasts with the 
two studies which did find that during-walk FS responses predicted future PA behaviour 
(Williams et al, 2008; Williams et al., 2012).  
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There are a number of possible reasons for this finding. One is Williams et al.‘s (2012) 
suggestion that the effect they found might not exist outside a formal intervention setting. 
Further light is also shed on the connection between affective responses to walking and PA 
behaviour by the qualitative analysis, which will be discussed next.  
Regression analyses also showed that there was no significant relationship between FS at the 
end of the baseline walk and total PA at six months, when controlling for pre-walk FS and 
baseline total PA levels. This is in agreement with Williams et al. (2012), who found that 
neither cool-down nor postwalk FS scores were predictive of PA six months later.  
 
Feeling	Scale	results	
Large increases in FS were reported with the baseline outdoor walk, from a mean of 0.65 to 
2.17 (i.e. an increase of almost 1.5 units). FS responses recorded via Strava were also higher 
post-walk versus pre-walk, increasing by approximately FS one-unit from a mean of 1.86 to 
2.83 (i.e. a slightly lower increase versus the baseline walk).  
The baseline pre-walk FS scores are interesting, being closer to ‘neutral’ (zero) on the FS 
scale compared with the Strava pre-walk scores. The Strava pre-walk scores were recorded at 
the end of the walk by participants along with the post-walk scores, which is one potential 
reason for the difference between the pre-walk scores (i.e. participants misremembering or 
overestimating their pre-walk scores when using Strava). Looking at pre-walk FS scores for 
other walking studies, however, shows that the Strava pre-walk scores are more similar to 
other studies compared with baseline pre-walk scores, e.g. pre-walk FS=2.3 (Williams et al., 
2008); pre-walk FS=2.7 at six months, pre-walk FS=2.5 at 12 months (Williams et al., 2012). 
There might have been unique reasons for the low pre-walk FS scores at baseline, such as the 
office environment where I met most people. It would have been useful to have asked 
participants in this study for reasons why they gave the FS responses they did. 
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Theme	1:	Meanings	of	Walking	
The first superordinate theme, the meanings of walking, is presented in Table 11 
Table 11: Themes on the meanings of walking from synthesis of qualitative interviews and 
Strava data 
Theme Sub-theme 
Ease and accessibility 
of walking 
Simple and free 
Saves money 
Walking is mundane and not a challenge* 
Walking is just a means to an end 
Walking as exercise Hilly walking 
Fast walking 
Challenges and challenge training 
Walking is exercise for unfit/those with health conditions 
Treadmill 
Walking culture 
Walking is not ‘proper exercise’ 
Efficiency and 
convenience of 
walking 
Walking is an inefficient form of exercise 
Multi-tasking  
Walking can be exercise ‘squeezed in’ to short times 
Walking for transport (no alternative, more convenient than 
alternative) 
Walking for transport needs time and planning 
Driving trumps walking for convenience sometimes 
Pleasure Leisurely walking 
Walking in nice weather 
Walking with others** 
Walking in scenic places 
Fresh air 
Getting a ‘buzz’ with fast walking 
Necessary walking not pleasurable 
Walking with whiny children irritating** 
Getting hot and sweaty is unpleasant 
Walking less pleasant when overweight 
Emotional/mental 
outcomes of walking 
Clears mind 
Relieves stress 
Me time 
Stressful life is barrier to walking*** 
*bold sub-theme=negative beliefs or barriers **in social aspects theme *** synthesis, chapter five 
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Ease and accessibility of walking 
For some participants, the main attraction of walking was its low (or free) cost and its 
simplicity, requiring minimal equipment or commitment in advance:  
Lizzie: [for other exercise] you need this equipment or that equipment or you need to go to a 
gym and they fill me with horror…walking is incredibly simple 
For others, walking was a way to save money, combining exercise with cheaper food or 
parking:  
Tim: yeah, I had the additional motivation [to walk at lunchtime] of they [work cafeteria] put 
the prices up, it used to be subsidised., you used to get a sandwich for sort of £1.30 and now 
it’s £3.80. Coffee’s got Costa coffee prices you think well I might as well go up town 
The very ease and accessibility of walking was a drawback for some people, who talked 
about walking as mundane or boring, not challenging or an achievement: 
Emily: I walk to and from work every day which is like half an hour in total so walking for 
half an hour at lunchtime it’s like I know I can do that sort of thing… I felt like it <walking> 
was something I could already do, it wasn’t like that interesting to me what I’d achieved 
Robyn:<walking steps is> an aim, whereas scooting is…enjoying yourself on the way to the 
end 
Walking as exercise 
Walking only qualified as ‘proper exercise’ for some people under certain conditions, such as 
when it included hills: 
Tim: we are quite often <power walking> yeah you complain you can’t keep up 
 Andrea: only on the hills 
 Tim: you’re going too fast I kind of see it as exercise as well 
Walking fast also qualifies as ‘exercise’, and some had this goal and found Strava useful for 
this information: 
David: So I wanted to make sure I hit 4 miles an hour, I know I can walk 4 miles an hour so, 
3.9 today, I was dawdling, it was that little bit of personal challenge 
Another way walking could be proper exercise was if it was challenging, for example training 
for a long (usually hilly) walking event: 
Amina <Strava title>: mountain training Hike 
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Walking also qualified as exercise if a participant had a health condition:  
Angela; you know I thought walking is great, I can do that, and if I do it late afternoon I’m 
knackered anyway. 
Walking on a treadmill certainly qualified as exercise, especially for one participant who had 
heart issues and had been prescribed regular walking to a certain heart rate:  
Mike: yeah, and the lunchtime walks here aren’t as vigorous as…the ones I do in the 
mornings or on the treadmill at home, so there I’ve got the heart monitor on 
Another participant discussed the concept of ‘walking culture’ differing between countries, 
suggesting that walking could be ‘proper exercise’ in the right cultural context: 
Nicole: when I lived in Australia there was a lot of walking, there was a big walking culture 
there and I would when I’d just had my second child and she was a baby I would do coastal 
walks in the pram with her with another friend with sports gear on and power walk and I 
think …that would be doing it for vigorous exercise rather than just a means to an end 
Despite signing up for a walking study, nearly half of all participants responding at six 
months said they had taken up or returned to a form of exercise other than walking, with the 
most popular single exercise being running/jogging, followed by swimming, and with indoor 
or gym-based exercise also being popular. For some participants, walking was not seen as 
‘proper exercise’, being at best a route into doing more vigorous PA: 
Nicole: I don’t think I’m at the age or have the time at the moment to get my exercise from 
walking, for it to be sufficient to make me feel like I’ve done enough really 
Jennifer: so started walking and was like I need to do a bit more so joined Slimming World 
with a friend, and got a bike sorted and went out on my bike, and this personal trainer 
Even someone who enjoyed walking and walked frequently contrasted it with ‘sport’: 
Matthew: no, I’m allergic to sport. I don’t mind walking, I enjoy walking 
These findings are similar to those from Darker, Larkin and French (2007) who found that 
participants ‘reported walking as not being “proper” exercise, and that it is not a goal in 
itself’ (p 2172). It was surprising that nearly ten years later when the R2W study was 
conducted many participants still seemed to hold these views of walking not being ‘proper 
exercise’, particularly given the rise in technology such as Fitbits and other step-counting 
devices. More people nowadays might have the goal of logging more walking steps per day, 
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but this view of walking as ‘not proper exercise’ seems to still persist, unless certain specific 
conditions were met. It might be that the very accessibility and mundanity of walking 
discussed earlier makes it less visible or less valuable as ‘proper’ exercise. Since the 
participants in the Williams et al. (2008; 2012) studies walked on a treadmill (and in general 
felt only slightly better, or in some cases slightly worse during walking), it might be that 
these participants felt they were doing ‘proper exercise’. This might be one potential reason 
for the affective response to the baseline walk not predicting future PA in the R2W study in 
the way it predicted future PA in the two Williams studies, because it was seen as a mundane 
walk instead of ‘proper’ exercise.  
Efficiency and convenience of walking 
Related to the concept of walking as not being proper exercise was the concept of time 
efficiency. One participant who said she preferred walking took up running instead because it 
was more time-efficient: 
Kelly: no, I do <running> because … it kind of, at the moment it ticks all the kind of boxes … 
I don’t have a huge amount of time…and I can burn quite a lot of calories in a short space of 
time, so if I had time I’d much prefer to do 2 or 3 hours of walking but I just don’t have that 
Other participants, however, were able to see walking as an efficient use of time if they were 
able to multi-task, for example by walking slightly further at lunchtime to buy a sandwich, 
combining an errand with a small number of extra steps: 
David: yes, my walk to Sainsbury’s, which is the supermarket the furthest away from the 
office so it makes me walk a decent distance. And I try to go there one way and come back a 
different way to make it a slightly circular walk 
Strava titles occasionally reflected a sense of efficiency with ‘squeezed in’ walks where other 
exercise might not have been possible: 
Adam <Strava title>: Around the Block 
Matthew <Strava title>: Evening Walk between conference meetings 3-3 
Lizzie <Strava title>: Nipped to shop 1/3 
A major function of walking was for transport. Some participants had little choice in walking 
for transport, either because they did not have any alternative, e.g. they did not own a car 
Sue: I walk everywhere, always, because I don’t own a car 
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or because walking was the most feasible option to fit around taking children to school before 
work: 
Tanya: it’s more convenient to get in the car, but its’s hard to park here so it’s sort of that 
helped as well, to motivate me 
Walking for transport required the right environmental conditions, a suitable amount of time 
available and often considerable planning to accomplish, particularly when the more 
convenient option was driving: 
Robyn: my youngest goes to a Rainbows group. And she will now scoot and I will walk, 
because it isn’t a great deal of distance, it’s the time that it takes. So now I try and plan so 
I’ve got the time to do that  
Given the amount of additional time and planning required to fit additional walking for 
transport into their busy lives, if the alternative was convenient (and especially free) parking 
then participants spoke of choosing to drive instead, particularly to work: 
Bridget: I drive [to work], it’s really bad…yeah we get parking in the car park 
Me: would you walk if it wasn’t paid for? 
B; I probably would actually  
One of the offices participants came from had their car park closed temporarily for building 
work, and having to park further away was an incentive for participants to walk further, but 
they did not keep this up after their free and convenient car parking was available again: 
Robert: helpfully the office refurb project was accompanied by a car park closure, 
consequently I had to park in YYY Road car park, which is about a 3/4 of a mile walk or 
something… [once the car park reopened] I wouldn’t say I never did it again, but it fell off 
the agenda yeah 
This is in line with research by Sahlqvist, Song and Ogilvie (2012), who found that adults 
using active travel reported significantly higher total PA compared with those who did not 
use active travel. In addition, Foley, Panter, Heinen, Prins and Ogilvie (2015) found in a 
cohort study that changes in active commuting were associated with changes in total PA, but 
with no compensatory changes in recreational PA. Promoting active travel holds promise for 
increasing PA and could be a useful public health tool (Foley et al., 2015).  
The evidence for affective responses during walking for transport or multi-tasking walking is 
limited. Lee, Emerson and Williams (2016) propose that PA with a purpose (such as walking 
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for transport) might have more positive affective responses compared with types of exercise 
with no immediate goal other than to expend energy. This would be useful to research 
further, since Glasgow et al. (2019) found that mood was lower when completing errand trips 
compared with other types of trips, which seems to contradict Lee, Emerson and Williams’s 
proposal. This might have been due to a less pleasant environment for PA during errands 
since mood was also lower when participants travelled through an environment with a high 
‘Walk Score’ compared with natural environments (Walk Score is a web-based measure of 
walkability based on the proximity to and number of destinations a resident is likely to visit, 
such as a café or grocery shop (Glasgow et al., 2019)). The effect of the environment versus 
the purpose of the walk on affective responses should be elucidated in an experimental study, 
perhaps comparing affective responses to walking using the same walking route (either 
natural or urban) and for different purposes (transport or multi-tasking versus ‘for exercise’).  
Pleasure 
People used words such as ‘amble’, ‘stroll’, ‘wander’ or ‘mooch’ to describe slow, leisurely 
walks recorded on Strava. These words mean slow, but they imply pleasantly slow rather than 
annoyingly slow (people also used the word slow, but this had less pleasant connotations), 
and these ‘ambles’ were contrasted with ‘brisk’ walks or ‘trots’. This sense of having the time 
for leisurely walking seemed important for people feeling pleasure in walking. This was also 
reflected in Darker, Larkin and French (2007), where participants said that lack of time was a 
barrier to walking, but time constraints also made walking less enjoyable.  
Other ways people felt pleasure during walking was on particularly nice days (discussed in 
the synthesis, chapter five), walking with other people (discussed later in the social aspects 
section), walking in scenic surroundings and feeling like they were out in the fresh air.  
In contrast with the enjoyment of slower walks, other participants spoke of getting a ‘buzz’ 
from walking fast: 
Robert: yeah. It does get to that point as I said earlier on in the conversation when I’m 
enjoying it so much that the adrenalin comes up, doing 5 miles an hour is certainly aerobic I 
assume? 
If walking for leisure was pleasant, walking because of necessity was described in more 
functional terms as a chore. Although some participants talked about walking being a 
necessity due to them not having a car or it being part of their commute (for example, 
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walking from the station), there were other ways in which walking was talked about as a 
necessary task. Dog walking was one such necessary task: 
Robyn: but every weekend the dogs have to be walked so there’s that 
Another way that walking was considered less pleasant was when it was associated with 
being sweaty, perhaps due to having time pressure in the mornings: 
Bridget: yeah I was walking to work, and I found I was arriving at work all hot and bothered 
so then I did a bit where my husband dropped me off and I walked home but then the weather 
was bad and I lost the habit 
One participant talked about how losing a large amount of weight had turned walking from ‘a 
slog’ to something pleasurable: 
Lizzie: I’ve lost nearly 4 stone in weight…and I think that’s a big part of that, because 
walking now is not an issue for me, whereas in January …yeah in January it was…a slog, 
and it was things like if it was raining, my anorak didn’t quite fasten and things like this… 
whereas now I go out and I walk and I walk further, quicker, and I actually …do it for 
pleasure 
Elsangedy et al. (2018) found that obesity was associated with worse affective responses to 
exercise during self-paced treadmill walking, even when physiological responses and 
perceived exertion were similar to normal-weight controls. They recommended interventions 
to increase pleasure, reduce attentional focus on unpleasant bodily symptoms and reduce 
perception of effort. They proposed affect-regulated exercise prescriptions, shorter bouts of 
walking and distractions such as music or group exercise.  
Appreciation of the outdoors 
A further function of walking was to appreciate the outdoors, and particularly scenic places. 
The place of environment in affective responses during exercise is covered more extensively 
in the synthesis chapter, and here only the concepts of scenery and ‘fresh air’ are discussed.  
Many walks logged on Strava were ‘destination’ walks, or walks specifically undertaken in 
scenic places, such as around tourist destinations (e.g. stately homes), by the seaside or near 
lakes, or in local woodland.  
Eric <Strava title>: Osterly Park. Excellent 
Matthew <Strava title>: Afternoon stroll around Hampton court 3/5 
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Andrea <Strava title>: Lunchtime walk in fields and woods 1/4 
In interviews, participants discussed appreciating the scenery in places they walked:  
Matthew: it was just really nice you know, a walk around Chatsworth or something like that  
Tim: we’re lucky here [at work], we’ve got countryside back here and up the XX hill you can 
see Wembley on a clear day so you see deer out on the walk up to that lake, and…you know 
things you don’t see in the sterile environment of work 
This appreciation of walking in natural environments is in agreement with Glasgow et al.’s 
(2019) study of people’s transport mode, mood and the role of different environments, 
finding that participants reported improved mood when travelling through natural 
environments such as in green spaces or near water. 
Another interesting aspect of walking outdoors was closely related to the sense of respite and 
reflection found by Darker, Larkin and French (2007) when talking about walking for leisure, 
preferably in more natural settings. Participants spoke about getting some ‘fresh air’ or being 
able to ‘breathe’: 
Lizzie <Strava title>: Afternoon breath of fresh air 
Tim: go out into the outside world and get some fresh air 
Matthew: it’s just good to zone and refocus and breathe and that’s all 
One participant even contrasted this ability to ‘breathe’ when walking outdoors with the 
claustrophobia of working in an office with other people: 
Matthew: no it makes you feel better you know because you it takes you away from the 
environment, makes you feel better about the environment so you’re not focused on things 
and you can just …breathe, you can think you know 
Here, walking in the ‘fresh air’ is talked of as an inherently positive thing, giving people 
room to breathe in their busy, stressed, cramped lives. Fresh air here is shorthand for not only 
enjoying being outdoors but also escaping from aspects of life such as annoying colleagues or 
a stuffy office. There is an opportunity here to perhaps use this concept of ‘fresh air’ as a way 
to promote walking (albeit there are obvious implications for people who have to walk in 
areas which are subject to high levels of air pollution). Segar and Richardson (2014) 
reviewed evidence to recommend marketing strategies for promoting walking and argue that 
reframing motivation for walking as for pleasure should be more successful than for health or 
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disease prevention. Messages promoting fresh air as a shorthand for a sense of escape could 
also be effective in increasing walking levels. Similarly, asking participants to reframe 
necessary walking such as the school run, a dog walk or a walk to the station as a gift rather 
than focusing on the functional elements, or even the exercise benefits, could also be 
interesting to examine.  
Emotional/mental outcomes of walking 
Participants discussed how walking helped to clear their minds, leaving them feeling 
refreshed especially in the afternoon at work and after a brisk walk: 
Tim: helps clear the mind as well…A bit more alert, alive, I think [after a ‘power walk’] 
Angela: you know afterwards I always felt brighter, just being in the present walking 
Some participants spoke of how walking helped them to relieve stress, particularly work-
related stress if they walked at lunchtime: 
Debbie: as you can see I had a couple of quite bad days which was work related, you know if 
something had gone really awfully at work and I’d put like a minus…yeah I went out going 
arrrrrrgh! And that was nice, but yeah I de-stressed and put it back into perspective  
In contrast with people who chose to walk with others or who had to walk with others, some 
participants actively chose to walk alone because they found it gave them a sense of escape 
from other people and ‘me time’: 
Robert: it’s just a change of scene, time away from …my partner, which I don’t need but you 
know, it just gives you a different dynamic and a different headspace, I find it head clearing 
time. The walking I enjoy but yeah, I do it mostly because of the time it gives me 
Darker, Larkin and French (2007) had similar findings that some participants talked of 
walking offering a respite, time to think or ‘therapy’. Although they did not specify whether 
these were walks undertaken alone, it is implied that they are when participants discuss 
reflection or daydreaming, which seem like solitary pursuits. Therefore, there may be very 
different affective outcomes for walking alone or with other people, which are dependent on 
the specific context and purpose of walking. 
Walking was discussed as relieving stress, however there was also an aspect of stress 
interfering with walking, which is covered in the qualitative synthesis chapter (chapter five).  
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In summary, the themes discussed above (ease and accessibility of walking, walking as 
exercise, efficiency and convenience of walking, pleasure and emotional/mental outcomes of 
walking) when taken together offer a variety of potential explanations for why how people 
felt during an everyday outdoor walk at baseline did not predict changes in future PA. The 
meanings, functions and associations people have with walking are complex and vary with 
culture and personal circumstances. Further research into affective responses to walking for 
different purposes would be useful here, to see whether there are differences in how people 
feel when walking for exercise versus walking for other purposes. One reason for finding that 
affective responses to the baseline walk did not predict changes in PA at six months might 
have been due to the everyday nature of the baseline walk. People might not have seen this 
walk as ‘proper exercise’ in the way that participants probably did during the treadmill walks 
in the Williams et al. studies (2008, 2012).  
 
Social	factors	in	exercise	
 
A major finding in this study was that virtual social encouragement (kudos, or virtual thumbs 
up via Strava) predicted future PA when controlling for baseline PA. Despite the 
randomization of participants to a virtual Strava group or alone conditions being 
unsuccessful, people seemed to be more active at six months when they received more 
encouragement from others online. Some of the possible reasons behind these findings are 
discussed with respect to the qualitative analysis.  
 
Qualitative	findings	of	social	aspects	and	experiences	of	Strava	(mobile	
phone	walking	app)	
Social interaction, whether virtually via Strava, Facebook etc. or in person was important in 
this study. Social interaction seemed to be key to (some) people continuing or increasing their 
exercise levels, whether it was walking with work colleagues, interacting on Facebook with 
walking groups, or receiving kudos on Strava from group members, colleagues or family 
members.  
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Table 12 shows the themes about social aspects which came from combining interview and 
Strava data, with these themes being: walking and social interaction, virtual social 
interaction, accountability and social inspiration 
 
Table 12: Themes on social aspects from synthesis of qualitative analyses of interviews and Strava 
data 
Theme Sub-theme 
Walking and social interaction Connection with colleagues and family 
New social connections 
Whining children 
Walking alone gives autonomy and me time 
Virtual social interaction Virtual walking partners or cheering squads 
Strava groups 
Strava nosiness 
Matching goals with others online 
Kudos in real life social networks 
Accountability Virtual accountability 
Real life accountability 
Social inspiration Inspired by others online and in real life 
Role model for others 
 
Walking	and	social	interaction	
Connecting	with	family	and	friends	
Participants often talked about walking as a way to socialise (this is also discussed in the 
synthesis chapter, chapter five). This was a major reason for some people to walk. 
Leslie: Yes, it’s <walk with friends> sociable, and then we go and have tea and cake like we 
did last Saturday, or you know, stop off at the pub, it’s a social thing, but out in the fresh air 
as opposed to a dinner party type thing 
Matthew: <Strava title>: Lunch Amble with mum 4/5 
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Darker, Larkin and French (2007) also found that for many of their participants, walking was 
a way of sharing experiences, scenery and an opportunity for companionship, similar to some 
of the R2W participants. Glasgow et al. (2019) found that mood was more positive when 
travelling with others, which is also echoed by Dunton et al.’s (2015) finding that greater 
positive affect was reported by participants when they were physically active with other 
people versus alone. 
New	social	connections	
Another participant spoke about how she chose to walk with others and liked to meet new 
people via work walk outings:  
Debbie: yeah, I prefer to walk with someone rather than on my own, particularly at work too 
because you get to chat to people you don’t usually…we’d never talk to them otherwise so 
that was really nice…you get all the gossip 
Combining walking with socialising was talked about by participants as a convenient way of 
mixing exercise with spending time with friends, family or colleagues, and as the main 
motivation for walking for some participants. Bellows-Riecken, Mark and Rhodes (2013) 
found that social interaction was an important affective belief, with social enjoyment 
commonly cited as a motivation to be physically active, for example spending time with 
friends or meeting new people when being physically active. This is echoed in these results. 
Whining	children	
Walking was, however, less pleasant when done in the company of slower and possibly 
complaining companions, such as young children, or with time pressure such as the start of 
the school day. This is also discussed later in the synthesis chapter (chapter five), but it seems 
that irritation during walking is unlikely to add to a sense of pleasure: 
Nicole: um, yeah, but I if I do those <family walks> it tends to be a family thing with a 3 year 
old, well and 7 but it’s probably my daughter most often who’s like I don’t want to walk, I’m 
bored I’m hungry so you know it’s not that enjoyable yeah so 
Lisa: <Strava title>: Walk with whining children 3/1 
The less pleasant aspects of walking are not covered much in research on affective responses 
to exercise, but this sub-theme shows the important of the context of exercise. 
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Walking	alone	gives	autonomy	and	me	time	
If walking with other people had both positive and negative aspects, walking alone gave a 
sense of autonomy which was not possible walking with other people: 
Amina: but I was kind of like it’s nice to do what you want and walk at your own speed 
Different people seemed to prefer different types and levels of social interaction, with a few 
preferring to walk alone sometimes to gain a sense of peace:  
Jennifer: yeah, because my walks were on my own in the evening it was a bit of headspace  
Virtual	social	interaction	
This theme explores the findings about how people interacted with others on Strava and via 
other social media platforms. 
Virtual	walking	partners	or	cheering	squads	
Some walked alone due to a lack of suitable walking companions but interacted socially 
around their walking by meeting others through Facebook, and interacting online: 
Amina: no I was doing it on my own. My husband was training with me on and off because 
he’s got a bad knee and he doesn’t commit himself. My son said he’d do it with me but he’s 
not around but I meet up with a lot of people through the Facebook, they’ve got a closed 
group [for her walking challenge] I got to know quite a few of them, it was really nice 
This participant also posted photos of her walks on Strava, Facebook and WhatsApp to share 
with her friends, family and the group from her walking challenge: 
Amina: and I always when I go for a walk I always send her [sister] pictures when I’m 
walking here and walking there… I do enjoy sharing them 
Strava	groups	
Participants were for the most part not very keen on the idea of the virtual Strava groups they 
were allocated to, or preferred to interact on Strava with people they already knew in real life: 
Sue; no, I am anti social media 
Andrea: I wasn’t so interested in strangers’ walks, cos obviously we do walk together [with a 
colleague] and that’s interesting, but not strangers. And they weren’t local, they weren’t 
really local to me so, I didn’t really go down the whole route thing 
Another participant said he did not feel very motivated by kudos: 
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Robert: I…I think I became aware of it now and then and gave people the odd thumbs-up but 
I didn't …yeah again it wasn’t, speaking frankly it wasn’t a big motivator um, it’s nice you 
get half a second of oh that’s nice but then life moves on. 
Strava	nosiness	
There were some participants allocated to virtual groups who confessed to Strava ‘nosiness’, 
or a sense of competition, suggesting that they did engage with their virtual social group:  
Tim: there’s one guy in that group that is always abroad… Yeah he seems to get about, you 
do get a bit, I wouldn’t say voyeuristic, although yeah, but yeah it’s interesting, to know what 
other people are doing on their walks and things. I took mine to Spain and did a run there 
and measured it and put it up, thinking oh yeah 
This nosiness could be a double-edged sword however, since some people’s walking could be 
intimidating in length or volume: 
Lizzie: yeah there were a couple of people in there that um I think there were probably about 
2 or 3 that I saw regularly but um were there um, some doing amazing and I’m going ooh 
that’s a long way and some doing recording their walking all the time and I’m thinking  
One participant spoke of feeling that her walking was inadequate compared with the half 
marathon training of some people she followed on Strava via Facebook (this participant was 
not allocated to a group but followed some friends on Strava):  
Nicole: I think if I was training for a marathon or something then I would have put it on 
because you’re proud of yourself, of what I’ve achieved, but when it’s just sort of lower key, 
you know, then yeah 
Matching	goals	with	others	online	
This participant believed that it was important to be matched in terms of goals, echoing 
Dennison et al.’s 2013 finding that people preferred sharing on social networks within a 
group with similar goals.  
Nicole: if I was in a group with a 20-stone person who could only manage a few minute walk, 
I wouldn’t find that very motivational but I think if it was a similarly aspirationally matched 
… that would have been more motivational to use it  
Although participants in this study all made a New Year’s resolution to walk more, these 
goals, their goal progress and their logging of activity on Strava were extremely variable 
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between people. The group aspect of this study might have been more successful if it had 
been possible to match people in terms of goals, or even to have a group goal where people 
could choose which goal suited them best (e.g. a group with a goal of a 30-minute lunchtime 
walk). Prestwich et al. (2012) found that there was evidence for people making collaborative 
implementation intentions (i.e. with a partner) were more physically active compared with 
participants partnered with another with no implementation intentions, participants making 
implementation intentions alone, or a control group. Therefore, there seems to be scope for 
goals to be made with other similar people in order to provide social accountability.  
Kudos	to	real	life	social	networks	
Some preferred to give kudos or comments to people they knew, and in general this seemed 
the most common way people used Strava, and participants spoke of this being a pleasant 
way to look back at their walks if it occurred with others: 
Andrea [not allocated to a Strava group but followed colleagues]: it was fun [commenting on 
colleagues’ walks], I like that, usually you just have a walk and then sit back down 
Accountability	
Virtual	accountability	
Some people used Strava as a form of virtual accountability, even if they walked mostly with 
other people, combining real life walking companions with encouragement via Strava. In this 
way, some people made their own ‘virtual groups’ with people they knew instead of the 
group they had been allocated to: 
Debbie: yeah I did it [gave thumbs up], we did it with our little 5, we used to encourage each 
other and remind each other we were watching you know 
One participant talked of virtual social accountability via relatives and a group of people she 
had got to know via a Facebook group related to the challenge she trained for: 
Amina: yes I’ve got my 2 cousins on Strava, one of them lives in the US and one lives in 
Malaysia and I’ve got a couple of the people from XX (walking challenge event) a couple of 
them are on Strava and when I sign up they found me and we keep each other. yeah we do 
[give each other kudos], it keeps us going  
Real	life	accountability	
Others used colleagues or workplace groups for accountability for walking with others:  
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Tim: And also it’s somebody else, and M as well, so on Monday we’ll say shall we go on 
Thursday and have that lunch slot, otherwise if you don’t do that, if you do it ad hoc on the 
day it never works out 
Kelly: [about work running group] So I do like the social element of it, but I also think the 
social element makes me get up and do it, if I didn’t have every Thursday knowing they were 
going to be waiting for me I probably wouldn’t have continued 
Relying on colleagues to be accountable for walking together was not always a successful 
strategy, however, because if work routines changed or colleagues were unavailable it meant 
that participants stopped walking at lunchtime altogether, or walked less frequently.  
Debbie: Yeah, I think I committed to lunchtime walks here and then just work took over and I 
couldn’t fit the time in, which was a shame 
Social	inspiration	
As well as accountability from others, whether online or in person, participants also spoke 
about being inspired or influenced by other people’s exercise: 
Amina: yes and my US cousin, he does a lot of and Iron Man and stuff like that so he’s 
training and my cousin in Malaysia as well they both do a lot of tris… so yeah it was quite 
inspiring to see them do that. 
Tim: you see other people go past [at parkrun], you see people in their 70s go past you know 
you think you can at least finish 
Role	model	for	others	
There were also participants who talked about feeling responsible for encouraging others to 
exercise more, with a complex interaction between trying to be a role model for others but 
also being influenced into joining them in different activities:  
Robyn: I know back here [in May] my husband was training for the Moonwalk, which was in 
May I think, so I may have been a bit more conscious of him Strava-ing on his phone… and 
also thinking about it for the kids, getting them out on their scooters and bikes, I’ve done that 
a lot more, thinking of their health not just mine. And we’re looking at doing an obstacle 
course thing…with the kids 
One interesting finding from this study was the interaction between different types of 
accountability, such as walking with colleagues and giving them kudos on Strava later, 
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forming their own virtual social networks of friends, family or colleagues, or meeting people 
online and giving them kudos, then meeting them in real life. The virtual Strava groups 
participants were allocated to were not successful, perhaps because participants did not 
identify with similar others with similar goals within their groups. This suggests that 
participants did not experience a sense of virtual social identity as a result of being part of a 
Strava group. Participants instead made their own virtual groups, consisting of people they 
walked with in real life, people they knew who they associated with online, and people they 
met online.  
Participants who were able to gain encouragement from both people in real life as well as 
online seemed to maximise their chances for success, especially as interacting online with 
people they knew well or walked with seemed to be something some participants enjoyed. 
There was considerable fluidity in how people used encouragement and accountability in real 
life and online, depending on what was available to them, and what their preferences were. 
This in line with Hitchings and Latham’s (2017) argument that the social relations of 
everyday exercise are changing, and might explain the apparent failure of the Strava groups 
but the relationship of kudos to PA changes.  
 
General	findings	applicable	to	a	potential	intervention	
There are several findings from the previous sections relevant to a potential future 
intervention. Firstly, there was no significant relationship found between affective responses 
to the baseline walk and future PA, so trying to improve affective responses to this sort of 
everyday outdoor walking seems to hold little intervention potential. Secondly, people did not 
always see walking as ‘proper exercise’ and many chose to take up more vigorous forms of 
PA such as running, suggesting greater potential with more vigorous PA. Thirdly, social 
factors seemed very important to people in terms of who they chose to walk with, and what 
kind of social encouragement they received. Walking groups have received considerable 
research attention (e.g. Hanson & Jones, 2015) but running groups have been little researched 
with a few exceptions (e.g. Griffin & Phoenix, 2016), and it could be useful to look at the 
influence of social factors on affective responses in this context. Lastly, the potential for 
using Strava in a future intervention will now be discussed, looking at the experiences of 
people using it to record walking. 
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Use	of	Strava	app	
During the interviews, participants discussed how they used Strava (if at all), and what 
aspects they liked or disliked. This data sheds light on the disparity between Strava walking 
data being considerably less than the walking data reported using the IPAQ at six months, 
and also on the types of walking which were (or were not) most likely to be recorded on 
Strava.  
Table 13 shows the themes about Strava use which came from combining interview and 
Strava data. These were: popular aspects of Strava, Strava frustrations, unrecorded walks, and 
walking versus running. 
Table 13: Themes on use of Strava from synthesis of qualitative analyses of interviews and Strava 
data 
Theme Sub-theme 
Popular aspects Easy to use 
Pace, distance, elevation 
Maps 
Strava frustrations No signal or technical hiccup 
Forgot to turn off 
Unrecorded walks Short walks 
Routine walks 
Forgot to record 
No phone 
Technophobia 
Walking versus running More likely to record running 
Personal bests and trophies for running 
 
Popular	aspects	
In general, participants said they liked using Strava and found it relatively easy to use:  
Debbie: oh really easy, the first time I came to use it on my own I couldn’t remember but 
once I’d forced myself to learn it really quick, really good 
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Popular aspects of Strava were the pace, distance and elevation information it provided:  
Robert: I found it interesting um and I was competing against myself in terms of average 
speed of the walk or whatever and length of walk and that sort of thing, for a while 
Participants particularly liked the maps Strava gave them of their routes: 
Debbie: yeah, so we both enjoyed that, and seeing it on a map, so we might have walked past 
a lake or something and we were like oh I wonder where that is and zoom in on a map and 
see where we were 
Strava	frustrations	
Despite Strava being fairly well-liked by participants, there were some frustrations with it 
such as technical difficulties, or forgetting to turn it off, which was embarrassing for 
participants: 
Kelly: sometimes when I was out, I really wanted to use it because I was going on a long 
walk and I couldn’t get a signal or I couldn’t get it to work, which was annoying 
Lisa <(Strava title>: Lunch Walk ( 30 mins not 37 miles!) 3/3 
Jennifer: yeah I suddenly started running at 60 miles an hour down the dual carriageway…  
Unrecorded	walks	
Many participants expressed that they did not record certain types of walks, usually short 
ones: 
David: if I’ve got a busy day I’ll go to Boots in the High street instead and pick up a 
sandwich there so I wasn’t bothering to record those because they were too short 
Routine walks were also often not recorded: 
Emily: yeah, or um, usually I wouldn’t walk at lunchtime, I would just stay at my desk, so if I 
was to go out for a walk at lunchtime I would record that, that kind of on top of, but I didn’t 
tend to record my walks to and from work, I just did those…yeah they weren’t extras  
Other reasons for not recording walks were not carrying a phone or putting it in a handbag: 
Sue: I think I don’t think about my phone, so it doesn’t occur to me…I would just remember 
part way through and go there’s no point now, because then it’ll just look like I’ve done a 
crappy walk  
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One surprising reason (particularly in light of signing up for a study advertised as using a 
walking app) is that despite many participants working with technology, many were resistant 
to the idea of using Strava, painting themselves as technophobes or low users of mobile 
phones:  
Sue: I’m just hopeless when it comes to technology 
Mike:  I know, I really am completely I’m a real technophobe and I’ve been working in IT for 
about 30 years 
Leslie: I use my brain at work, I don’t want to necessarily use it at home as well  
These comments hint at a possible resistance to using technology, perhaps seeing this 
technology as extra ‘work’. Etkin (2016) found that measurement of an activity (including 
walking) can make enjoyable activities feel more like work and argues that measurement can 
therefore reduce enjoyment of the activity.  
Walking	versus	running	
Some participants took up running during the course of the study, and expressed that they 
were more likely to record running on Strava versus walking, and there were certain aspects 
of recording running on Strava which were more rewarding than walking:  
Emily: yeah I think I’ve recorded every run that I’ve done…because I do then look at it when 
I’m running to see if I’ve done enough time yeah kudos, I really love the trophy thing  
Andrea: yeah for walking, because you don’t get your personal best when you’re walking and 
I quite liked that when I did it for my runs, it would tell me I’d run faster and how fast and all 
the stats and stuff but for walking it doesn’t give you any of that, which is a shame 
 
Summary	of	Strava	use	findings	
Strava was popular with participants, who said it was easy to use and with features they liked, 
such as maps of their routes, pace, distance and elevation. Despite participants liking the app, 
they often forgot to use it, and many felt that it wasn’t worth recording short or routine walks. 
For this reason, plus technical difficulties and occasionally unwillingness to add more 
technology to their lives, participants under-recorded the walking they did during the study, 
which could partially explain the differences between Strava walking data and 6-month 
questionnaire data. Participants preferred to use Strava for planned walks, particularly long 
ones or new routes, and also preferred to use Strava for running and cycling.  
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Study	strengths	and	limitations	
A major strength of this study was that it took advantage of a natural opportunity for people 
choosing to change their behaviour, making New Year’s resolutions to become more active. 
Although participants were constrained in the type of resolution they could make (since it 
was a walking study), nevertheless people were recruited with a variety of resolutions and 
this was possible in a short timescale. One limitation was that the allocation of participants to 
Strava groups was not very successful, though the results did indicate that virtual social 
factors were important in participants increasing their PA behaviour.  
 
Reflexivity	
Epistemological reflexivity: One aspect of this study which seems to have influenced the 
results is the different meanings and functions of walking to participants. The IPAQ includes 
different types of walking, for transport and leisure, however participants seemed confused 
about the role of different types of walking in their lives and resolutions. As Strava was 
mostly used for planned or long walks, it was not very successful as an additional measure of 
PA, which it was intended as. A more inclusive walking measure might have been better for 
this study, e.g. a step counting app on mobile phones. The valuing of Strava by participants 
for more structured exercise was, however, a useful finding applicable to future research. 
Personal reflexivity: I was surprised by the number of ‘failed’ participants willing to be 
interviewed post-study. It seemed these participants were keen to tell me why they had 
‘failed’, how they had succeeded in other ways (often taking up different exercise from 
walking), and what they thought could help in future. Meeting participants in person at 
baseline might have helped to encourage these ‘failed’ participants to agree to interviews. 
  
100 
 
Chapter	summary	
There was no strong evidence for affective responses to a baseline outdoor walk predicting 
future PA behaviour, therefore there seems limited scope for an intervention to improve 
affective responses to outdoor walking, at least for everyday walking. The different meanings 
of walking might be one reason why affective responses to walking did not predict changes in 
PA. Common perceptions of walking being an inefficient form of exercise, which did not fit 
into busy working lives, meant that it was often not seen as ‘proper’ exercise. Some 
participants then turned to other types of exercise (cycling, PT, running) instead of walking. 
There might therefore be more scope for developing an intervention focusing on improving 
affective responses to more formal exercise types. Walking is often seen as a solitary activity, 
but many people expressed that they enjoyed (leisure) walking with others, such as family, 
friends, or colleagues, and virtual social encouragement predicted changes in PA behaviour. 
There has been research on walking groups, but little on running groups, and these are worthy 
of investigation in the context of affective responses to exercise and how these might be 
influenced by social context. Most people enjoyed using Strava and found it easy to use but 
struggled to remember to use it or to think it worthwhile for everyday walking (e.g. walking 
to work, leisure strolls). People preferred to use Strava to log intentional exercise (e.g. long, 
planned walks for training, running) rather than incidental or functional walking. Although 
Strava was not very successful in capturing people’s total PA during the R2W study, it might 
be more suitable for recording intentional bouts of outdoor exercise.  
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CHAPTER	THREE	
Study	Two:	Running	Commentary:	talking	about	feelings	
during	exercise	
This chapter describes the methods, results and conclusions of a mixed methods investigation 
into affective responses to a run-walking beginner group session and the relationship with 
future PA behaviour. Quantitative results are presented for this study, with qualitative results 
used in three ways: to illustrate some of the factors involved in affective responses to exercise 
and how these might influence future PA, to inform a future potential intervention, and as 
part of the results synthesis of chapter five.  
 
Introduction	
 
Resolve to Walk results showed no significant relationship between affective responses 
during/after outdoor walking and future PA behaviour. Qualitative results indicated that 
social factors were important as well as the meanings of walking, with walking sometimes 
talked about as mundane or ‘not proper exercise’. This idea of time-efficient exercise might 
have been why a proportion of the R2W participants took up running during the study, 
despite it being a walking study. As a simple, accessible form of PA, running is a perfect 
candidate for a form of exercise which may be able to improve health. Even as little as 5-10 
minutes of slow (<6 miles/h) running is associated with greatly reduced mortality from 
cardiovascular disease and other causes of mortality (Lee et al., 2014). Running also confers 
these health benefits in a time-efficient way, with a 25-minute run requiring four times more 
time spent walking for the same health benefits, and a 5-minute run giving equivalent health 
benefits to a 15-minute walk (Wen, Wai, Tsai & Chen, 2014). Since a commonly cited barrier 
to exercising is lack of time (Biddle, Mutrie & Gorely, 2015), promoting exercise modalities 
which are more time-efficient might appeal to those who wish to spend less time exercising 
for the same physical and mental health benefits.  
Running has seen a huge increase in popularity in recent years, with the number of people 
taking part in athletics (including jogging/running) on a weekly basis rising from 1.4 million 
in 2005-06 to over 2.2 million in 2014-2015 (Sport England Active People Survey, 2015). 
This seems to be part of a global trend towards running becoming more popular, described as 
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the ‘second wave of running’, with a boom in numbers starting in the late 1990s and 
continuing today (Scheerder, Breedveld & Borgers, 2015). Although long-term comparative 
statistics are hard to obtain, marathon figures alone between 1998 and 2013 indicate that both 
numbers of marathons and number of marathon finishers have quadrupled (Scheerder et al., 
2015). Much of this growth in new runners is coming from female runners (who were not 
allowed to participate before the 1970s) and from older runners, who Scheerder et al. (2015) 
speculate were deterred from running in public due to public disapproval (Stokvis, 2005, 
cited Scheeder et al., 2015).  Since women self-report lower levels of leisure-time PA than 
men, and the prevalence of meeting the guidelines declines with advancing age in both sexes 
(Katzmarzyk, Lee, Martin & Blair, 2017), this seems an encouraging trend with potential to 
improve physical activity in insufficiently active groups.   
One successful phenomenon showing the increasing popularity of running is parkrun, a free, 
timed, volunteer-led weekly run which started in the UK in 2004, spreading to 21 countries 
and reaching 5 million registered users in 2018 (Reflecting on the parkrun year, 2018). 
Research by Stevinson & Hickson (2014) found that parkrun attracts ‘non-runners’, with 
women, older adults and overweight people well-represented. Cleland, Sharman, Nash and 
Claflin (2019) also found that parkrun attracts nonwalkers/runners and population groups 
hard to engage in PA. The public health potential of parkrun is recognised in a recent UK 
initiative to ‘partner’ GP practices with local parkruns (parkrun practice initiative, 2019), 
with 550 ‘parkrun practices’ signed up during 2018 (UK parkrun, 2019). Although parkrun 
does attract ‘non-runners’ and actively encourages walking participants, running a distance of 
5km is likely to be challenging for very unfit or inactive people, and building up to this 
distance is a common goal for beginner running groups such as the RunTogether ‘Get Me 
Started’ groups (RunTogether, 2019). These groups usually have a run-walk approach, where 
people run for short intervals with walking recoveries in between, gradually increasing the 
amount of running over the weeks. This is the approach taken by Couch25K (C25K), a 
popular beginner running programme promoted and offered free in podcast and app formats 
by the NHS Choices (2017).  
There are different definitions of High Intensity Interval Training (HIIT or HIT) in contention 
but Batterham argues in a debate paper (Biddle & Batterham, 2015) that for people of low 
fitness levels, even inclined walking qualifies as ‘high intensity’ using the definition of HIIT 
as ‘either repeated short (<45 s) to long (2–4 min) bouts of rather high (not maximal) 
intensity exercise, or short (≤10 s, repeated-sprint sequences) or long (20–30 s, sprint interval 
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session) all-out sprints, interspersed with recovery periods’ (p1). By this definition, C25K 
seems likely to qualify as HIIT for many inactive people, depending on their fitness levels 
and the intensity they choose. Since the aim of C25K is to build up the running interval 
length over time from 1-minute running intervals in week 1 towards continuous running for 
30 minutes by the end of the programme, at some stage the programme goes from a HIIT 
approach to continuous exercise, however during the early weeks C25K more closely 
resembles a HIIT definition. Batterham argues that HIIT has considerable potential for 
helping people to increase their PA in a time-efficient way, whereas Biddle argues that HIIT 
is too unpleasant for many and hence unlikely to have any public health benefit (Biddle & 
Batterham, 2015).  
In terms of affective responses to interval training, the evidence is mixed and there are 
considerable methodological and terminological issues making it difficult to compare results 
across studies (Stork et al., 2017). Comparison of different studies looking at affective 
responses to HIIT is further complicated by timing of affect measurement, since studies 
looked at different time points during or following intervals, and affect changes rapidly and 
dramatically across intervals and rest periods, making it difficult to track changes in affective 
response across a HIIT session (Stork et al., 2017). In a scoping review of the field, Stork et 
al. (2017) reported that four studies found that affect was more negative during HIIT or SIT 
(sprint interval training) compared with moderate or vigorous intensity continuous exercise. 
They also reported that another four articles found no significant differences in during-
exercise affect between interval training and continuous exercise, with a further study 
reporting more positive affective responses during 30- and 60- second HIIT training versus 
vigorous intensity continuous exercise or longer (120- second) HIIT training (Martinez et al., 
2015). Studies measuring post-exercise affect found no differences between HIIT, SIT and 
continuous exercise (Stork et al., 2017).  
Research measuring exercise enjoyment found that it was similar or greater following HIIT 
or SIT compared with continuous exercise (five studies), with a further ten studies finding no 
significant differences in enjoyment between interval and continuous exercise, and two 
studies finding greater enjoyment in continuous versus interval exercise. Finally, when 
participants were asked to compare preferences for interval training versus continuous 
exercise, five studies found that participants preferred interval training, and one study found 
comparable preference for HIIT and continuous exercise (Stork et al., 2017). Limited 
longitudinal research is available, however one study found greater adherence to HIIT 
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compared with continuous exercise, another reported equal attendance rates for interval 
versus continuous exercise programmes, and finally a study of participants undergoing a  
12-week HIIT or moderate continuous exercise programme found similarly high levels of 
maintenance of physical activity levels at the 1-year follow up (Stork et al., 2017).  
Taken together, despite methodological and definitional challenges, affective responses to 
interval training are generally either similar or possibly more negative in comparison with 
continuous exercise, however interval training appears to be either similarly or more 
enjoyable and might be preferred by participants (Stork et al., 2017). Stork et al. call for more 
research on the longitudinal relationship between affective responses to interval training and 
future exercise behaviour, more research on ‘real-world’ settings outside laboratory or 
supervised environments, as well as more qualitative research to provide a deeper 
understanding of people’s experiences of interval training, the meanings they attach to these 
experiences, and factors which might influence people’s long-term behaviour in terms of 
interval exercise. This study is well positioned to address these questions, as well as the 
question of whether there is a relationship between affective responses to running (or run-
walking) and future PA.  
The longitudinal relationship between affective responses during high intensity exercise and 
future PA has been examined in only a few studies: Schneider, Dunn and Cooper (2009) 
found no relationship between affect during high intensity exercise and future PA, however 
they did find a relationship between affective responses after exercise, for high, but not 
moderate, intensity exercise. Kwan and Bryan (2010) found that participants reporting 
increases in positive affect during exercise increased exercise frequency three months later, 
and greater positive affect and less negative affect post-exercise were associated with 
stronger relationships between intention and behaviour. Kwan and Bryan claim that the 
exercise intensity used (65% of VO2max) was moderate, however this might straddle the level 
between moderate and vigorous intensity (e.g. Ekkekakis, Hall & Petruzzello, 2004). The 
evidence on high intensity exercise and future PA is therefore scant and mixed (Rhodes & 
Kates, 2015). One final aspect is baseline PA level of participants. In their systematic review 
of studies on the relationship of affective responses to exercise and PA behaviour, Rhodes 
and Kates (2015) found that it was difficult to compare results for exercise adopters (i.e. 
those taking up exercise) versus exercise maintainers (those already exercising). They note, 
however, that Williams et al. (2008) studied adopters only, finding a correlation of r=.51, 
compared with Williams et al. (2012) where a lower correlation was found for participants 
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who had been in a PA programme for six months (maintainers). There may therefore be a 
stronger relationship between affective responses to exercise and future PA for people taking 
up exercise rather than those already active, and this relationship is worthy of investigation.  
There has been considerable research into walking groups, showing that they improve health 
(e.g. Hanson & Jones, 2015), increase PA levels (Kassavou, Turner & French, 2013) and act 
as a positive resource for social, emotional and physical health and wellbeing (Morris, Guell 
& Pollard, 2019), however to date there has been little research using running groups, with a 
few exceptions (Griffin, 2010; Griffin & Phoenix, 2016). Since one aim of this thesis was to 
examine affective responses during different outdoor exercise types, and another was to look 
at the role of social factors in PA behaviour change, targeting members of beginner running 
groups was a convenient strategy to accomplish these aims. There is also a need for more 
qualitative research on affective responses to exercise during the exercise session, 
particularly outdoors (Rose & Parfitt, 2010), since data here are very limited and are also 
laboratory-based. This study therefore looked at affective responses during exercise of 
participants taking part in beginner running group courses, examining whether there was an 
association between affective responses and future PA levels. For the qualitative element, 
participants were asked to talk aloud during the running session about why they had given 
their affective ratings and therefore explain some of the factors they thought influenced their 
affective responses to exercise, using a similar method to that employed by Rose and Parfitt 
(2010).  
One advantage of this mixed method approach was that it offered ’complementarity’ (Moran, 
Matthews & Kirby, 2011), where the quantitative findings were enhanced and/or clarified by 
the qualitative comments offered by participants. Moran cites Rose and Parfitt’s 2007 study 
where participants responded to a quantitative affective measure and then explained those 
responses in a post-exercise qualitative interview as an example of complementary evidence 
improving understanding of the quantitative results. A similar talk-aloud methodology was 
used here, except that participants were asked to discuss their affective responses during the 
session, as in-exercise responses have been shown to give additional information compared 
with post-exercise responses (Rose & Parfitt, 2010).  
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Research	questions	
The research questions are both quantitative and qualitative, and seek to contextualise the 
quantitative results using the qualitative data.  
1. Affective responses to exercise 
The main quantitative research question is: do affective responses during or after an outdoor 
baseline run-walking session predict changes in PA six months later? The second research 
question is mixed method: in what ways do the qualitative data relating to affective responses 
to exercise help to explain the quantitative results regarding how people feel during exercise? 
The final qualitative research question is: what influences are there on affective responses to 
exercise in the context of outdoor beginner running groups? This research question is 
intentionally broad since qualitative research has not previously been conducted in this 
context. An inductive approach was therefore required for the goals of discovery and 
interpretation of new insights in the field, rather than being constrained by previous research 
findings.  
2. Social factors in exercise 
The research question here is mixed method: in what ways do the qualitative data relating to 
social factors in exercise help to explain the quantitative results? 
3. General findings applicable to a potential intervention 
This research question is mixed-method: What can be learnt from this study which could 
inform a future intervention to help people to feel better during exercise? How can affective 
responses to exercise be improved and what could inform a potential new intervention based 
on improving these? 
Quantitative	hypotheses	
1. Hypothesis 1: there will be a relationship between affective responses during exercise 
at baseline and changes in PA behaviour six months later. 
2. Hypothesis 2: there will be a relationship between affective responses after exercise at 
baseline and changes in PA behaviour six months later. 
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Method	
 
Research	design	overview	
The study had both quantitative aspects (examining ratings of affective response to exercise 
and how these change with experience) and qualitative aspects (thematic analysis of a talk-
aloud protocol, as in Rose and Parfitt, 2010). The methodology was intended to be 
convergent, where quantitative and qualitative data are collected concurrently and mixed at 
the interpretation stage (Tariq & Woodman, 2013). The main objective was to find out 
whether affective responses during an outdoor running group session were related to PA 
behaviour, by asking participants to report their affective responses during and after a run-
walking session using the Feeling Scale (FS). They were also asked to explain why they had 
given those numbers. Data collection was carried out in the field during beginner running 
group sessions using talk-aloud, go-along interviews in order to capture affective responses to 
exercise in an outdoor group environment. The design was longitudinal, with measures taken 
at baseline and the final running course session (eight to twelve weeks), with a follow up 
online questionnaire given six months after baseline. Field notes were also recorded with 
qualitative observations from each session.  
The original intention was to use the qualitative data only to complement the quantitative 
data from this study, however the amount and scope of the qualitative data was far greater 
than anticipated. As with the unexpected additional data in the Resolve to Walk chapter 
(chapter two), one advantage of the pragmatic approach is that it allows for flexibility in the 
face of unanticipated information (Feilzer, 2010). It was therefore decided to report much of 
the qualitative data separately, together with other qualitative data from the other studies in 
the qualitative synthesis which constitutes chapter 5. Some of the data were used in example 
affective timelines, to demonstrate some of the factors contributing to affective responses 
over the course of the run-walking sessions, and some of the qualitative data were used here 
to explore possibilities for development of a future intervention (Study 3, WalkJogSmile), 
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Participants	
Participant	recruitment	and	sampling	
Access	and	group	recruitment	
I first approached Run England (England Athletics’ recreational running arm) for permission 
to contact local groups, as many of the groups came under the Run England umbrella. People 
at several different levels gave permission for me to contact group leaders. Beginner groups 
were then targeted using a variety of methods: groups affiliated to Run England on their 
website, personal contacts, referrals, and social media. 
Sampling	of	groups	
Most groups running as a fixed term course met for an 8-12 week programme and had fixed 
starting dates. Courses tended to start at times of the year when people usually take up 
exercise: January, after Easter (April/May) and September. Groups had to be relatively local 
as I needed to visit them at or near the start of the programme for interviews, so groups 
within 50 miles of Surrey University were targeted. 
Groups were sampled using a purposive sampling strategy. Only groups catering for 
beginners or returners were targeted in an attempt to gain relatively low-active participants 
rather than those who had already been running for some time. Two groups were visited for 
multiple programme starts. Despite being at the same location, the structure and leaders of 
these two groups differed across starting dates.   
Structure	of	programmes	and	sessions	
Most groups targeted were structured as Couch to 5K (C25K) courses, aimed at taking 
complete beginners from not being able to run to being able to run continuously for about 30 
minutes after 9 weeks. C25K is structured as a run-walk programme, with a walking warm-
up, timed running intervals interspersed with walking intervals, increasing the amount of time 
spent running gradually over time, with a walking cool-down at the end of each session (Get 
running with Couch to 5K, 2017). Most groups were run as courses for beginners, with some 
groups aimed at mixed ability runners. In these groups, only beginners or runners returning 
after a break of six months or more from running were asked to participate. There were also a 
few groups which did not use structured run-walking timed intervals, but instead used a 
mixture of distance intervals (e.g. run along one edge of a field, walk the next), games, drills, 
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hill-running and/or different types of speed work. Details of the type of session for each 
group are given in table 14. 
Programmes varied in length between groups, not all followed the official C25K programme 
but were a variation on it and used slightly different intervals and programme lengths, 
although all had the aim of members running three times per week. Most groups met once per 
week and group members were often given ‘homework’ to run another two sessions per week 
alone. Some groups met more than once a week. Programme length varied between 6 and 12 
weeks, though the majority of programmes were 9 weeks, following the NHS C25K 
programme.  
The groups therefore differed considerably in terms of overall programme structure and 
individual session structure. The common feature of all groups, however, was some kind of 
warm-up (usually walking, but sometimes warm-ups could be quite high intensity), run-
walking intervals or running then recovery, a cool-down section (often walking) and post-
session stretching, sometimes with additional core or strength exercises. See table 14 for a 
summary of the different groups and their programme/session structure at the time of visiting.  
Study	locations	
The majority of running groups met up in local ‘green’ or ‘blue’ spaces, such as parks or 
waterside paths (e.g. rivers, canals or lakes). Exceptions to this were groups which met when 
it was dark, and they used well-lit areas such as housing estates or industrial estates. See table 
14 for descriptions of the running locations for different groups.
 110 
 
Table 14: Summary table of beginner running group characteristics 
Group 
Number 
Starting 
Date 
Group 
size 
(week 1) 
Number of 
sessions in 
programme 
Beginners 
only or 
mixed  
Format of 
sessions 
Location/s used for sessions during visits Number of 
participants 
from group 
Session  
duration  
(mins) 
1  May 2014 <10 10 Beginners 
only 
Weekly, evenings 
Alternative C2 5K  
Week 2: Warmup walk along busy road to 
small local riverside park with trees and 
rose bushes. Run-walk intervals around 
circular path within park 
3 21 
2  
Group W  
spring 
May 2014 >20 10 Beginners 
only 
Weekly, evenings 
Couch to 5K 
intervals 
Week 2: Run around medium-sized local 
park surrounded by trees, run-walk 
intervals around large circular path with a 
cricket pitch in the middle 
6 41 
3  June 2014 5 Rolling 
sessions 
Mixed Weekly, daytime 
Games and 
sprinting drills 
Week 2: Large grassy open park on a 
slight slope, games and drills between 
cones  
2 33 
4  
Group F  
spring 
June 2014 <10 10 Beginners 
only 
Bi-weekly 
available (2nd 
session mixed) 
Daytime beginner 
session 
Week 2: Large park containing playing 
fields bordered by canal 
2 40 
5 Group 
W 
autumn 
September  
2014 
>20 10 Beginners 
only 
Weekly, evenings 
Couch to 5K 
intervals 
Week 2: Short loop in small part of larger 
park along paved path underneath trees 
7 35 
6  September 
2014 
<10 10 Mixed  Weekly, daytime 
 
Week 1: long circular route starting in 
large open park and moving to route 
through urban area then along river bank 
and back 
2 40 
7  October 
2014 
10 Rolling 
sessions 
Mixed Weekly, evenings 
Games and hill 
running 
Week 2: first half in large open playing 
field, second half on grassy hilly section 
of park 
 
4 50 
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Group 
Number 
Starting 
Date 
Group 
size 
Number of 
sessions in 
programme 
Beginners 
only or 
mixed? 
Format of 
sessions 
Location/s used for sessions during visits Number of 
participants 
from group 
Session  
duration  
(mins) 
8  October 
2014 
40+ 10 Beginners 
only 
Weekly, daytime 
Couch to 5K 
intervals 
Week 2: circuits around medium sized 
open grassy field in park 
13 42 
9  October 
2014 
5 Rolling 
sessions 
Mixed Weekly, daytime 
Run-walking 
intervals 
Week 1: route starting in medium sized 
open grassy park fringed by trees, moving 
through town centre to run along river 
then back 
2 29 
10  
Group F 
autumn 
October 
2014 
10 Rolling 
sessions 
Mixed Bi-weekly (2nd 
session mixed) 
Daytime beginner 
session: long run-
walk intervals 
evening mixed 
sessions: run-
walk intervals, 
short hills  
Week 2 daytime: route starting in large 
open playing fields and then moving to 
out and back route along canal path 
Week 2 evening: area in industrial estate 
on perimeter of small airport, out and 
back route along perimeter road 
8 45-52 
different 
sessions 
11  October 
2014 
8 6 Beginners 
only 
Weekly, daytime 
Couch to 5K 
intervals 
Week 2: out and back route along gravel 
path through riverside park 
6 37 
12  October 
2014 
30 9 Beginners 
only with 
experienced 
‘helpers’ 
Bi-weekly, 
evening sessions 
Couch to 5K 
intervals 
Week 2: long circular route through 
housing estates along pavements  
7 26 
13  
Group F 
winter 
January 
2015 
7 10 Beginners 
only 
Weekly, daytime 
Games and sprint 
drills 
Week 2: Large park containing playing 
fields, games played between benches or 
sections of field 
7 40 
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Measures	
Physical activity was assessed via a paper questionnaire (at initial and final group visits) and 
via an on-line questionnaire (at 6 months) using the short form 7-day version of the IPAQ 
(Craig et al., 2003) which is discussed in detail in chapter one.  
Demographic and background information included sex, age, ethnic origin, occupation, 
marital status, number of children, education level and postcode (the last was used to match 
participant audio recordings to their baseline questionnaires as an additional means of 
identifying recordings since sometimes many audio recorders were used for each group, with 
participants asked to give postcodes at the session end). See Appendix E for questionnaire at 
initial time point, questionnaire used at final session and at 6 months (online version only at 6 
months, see Appendix F). Number of children was not quantitatively analysed but was used 
along with the other background information as additional contextual information for the 
qualitative analysis.  
Health indicators included measures of height and weight (BMI, self-reported), waist and 
hip measurements (obtained before the session) and blood pressure and resting heart rate 
(obtained at the time using a portable blood pressure monitor). These measures were 
collected at the beginning and end of the running course.  
Affective responses 
The Feeling Scale (FS) is a single-item, dimensional measure of the valence dimension of 
affect (Hardy & Rejeski, 1989). The FS is discussed in detail in chapter one, see Appendix A 
for an example. 
Procedure	
Running group leaders were first emailed to request a visit to the group. Originally the 
intention was to ask people to participate during the first session, but this proved impractical 
for almost all groups. I therefore attended the first session to meet the group, discuss the 
study, and give potential participants an information sheet, consent form and baseline 
questionnaire. Most participants then took part during their second session, after their blood 
pressure was measured to check they were eligible to participate. See Appendix H for 
participant information sheet, consent form and baseline questionnaire. 
Participants were given an audio recorder on a lanyard to wear round their necks during the 
run-walking session. The Feeling Scale (FS) was briefly explained, with a printed example to 
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demonstrate use of the scale, and participants were asked for a baseline FS number and told 
they would be asked for a number approximately every five minutes, and a reason why they 
felt that way. Participants wore their audio recorders throughout the sessions with the device 
recording continuously. 
Participants then took part in the running group as they would do normally, and I joined in 
with the group and attempted to ask participants every five minutes what their FS number 
was. This was more successful in some groups than others, depending on the group size, 
number of participants, and the geography of the location. When I was unable to request FS 
scores every five minutes, I asked them at the next opportunity, so there are different 
response times between groups and for individuals. At the end of the running session, I asked 
participants for a FS score, and approximately five minutes after the session finished I 
collected audio recorders, asked for a final post-run score and reminded them that I would 
return at the final session of the running programme and would email them an online follow 
up questionnaire at six months. Session durations varied considerably between groups 
(between 21 minutes and 52 minutes), and are summarised in Table 14.  
The second, qualitative, part of the FS question was to ask participants why they gave that 
particular score. Participants were asked after they gave a number if they could give an 
explanation for why they were feeling that way. Participants also discussed informally with 
each other how they were feeling throughout the sessions.  
End	of	programme	
The programme length varied between groups, from six to twelve weeks, and a few groups 
ran as week-to-week sessions with no fixed programme length. During the final session (or at 
eight or ten weeks for open-ended groups) I visited the group a second time and repeated the 
above procedure. I emailed the group leader and participants in advance to let them know I 
would be attending, and if participants were no longer coming to the group or couldn’t make 
the session then I sent them an online end of programme questionnaire asking what PA they 
were currently doing, how many running group sessions they had attended and for any 
feedback they would like to give (free text). Basic PA data from the end of programme 
questionnaires are used in this chapter, however due to space and time constraints, the end of 
programme FS data are not addressed further in this chapter, as this data address FS changes 
with experience rather than FS at baseline. See Appendix J for the questionnaire. 
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6-month	questionnaire	
Six months after the first running course session, participants were emailed a link to an online 
questionnaire about their current PA, whether they were still running and if so with whom, 
and any extra information they wished to share with me about the running programme (free 
text format), see Appendix K for questionnaire. If participants did not respond they were sent 
up to two reminders at fortnightly intervals.  
Data	analysis	strategy	
Quantitative	data	
Physical	activity	data	
IPAQ data were checked for anomalies and corrected as described in chapter one. Data were 
checked for outliers according to IPAQ rules (see chapter one). One outlier at six months was 
identified (participant 1 with 1140mins and 8 days/week of walking at six months, whose 
audio recording was unsuccessful and so did not provide FS numbers during the first 
session). This participant was excluded from analyses. Participants were categorised at 
baseline into low active, moderately active and high active, according to the IPAQ rules (see 
chapter one).  
Feeling	Scale	Scores	
As session durations were very different between groups, and the number and spread of 
responses throughout these sessions were different for different participants, FS scores were 
allocated to 5 session time points (before/early/middle/end/after) based on the session length 
and the time the score was given. ‘Early’ was defined as the first third of the session, ‘end’ 
being at the very end of the session and ‘middle’ being anything in between. Mean scores 
were calculated for each participant for time points where more than one score was given. 
These mean scores were used for further quantitative and mixed methods analyses.   
Although collapsing FS scores was necessary to make meaningful comparisons between 
participants, this meant potential complexity of individual responses was lost. In order to 
address the potential that a ‘peak low’ (i.e. the lowest score recorded) might influence future 
affective evaluations more than other affective information (Hargreaves & Stych, 2013), the 
peak low score (before collapsing the data) was also included in data analyses as a separate 
variable. For example, if a participant recorded a single negative FS score amongst otherwise 
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positive responses, and if this peak low score had the potential for a significant relationship 
with future behaviour, then this was taken account of in data analyses of peak low effects.  
Regression	analyses	
In order to examine longitudinal relationships between FS responses to exercise and future 
PA behaviour, multiple regression analyses were carried out, controlling for pre-exercise FS 
and baseline PA (similar to those by Williams et al., 2008 and 2012).  
Qualitative	data	
Field	notes	
Field notes were recorded for each site visit, with basic details such as the weather, type of 
location for the running session, the session structure, general observations about the group, 
leader and any individual participant behaviour, and a reflexive section.  
Transcription	
Audio files were partially transcribed, since participants often discussed subjects between 
themselves irrelevant to their running or to the running group. These topics were briefly 
summarised for context but not transcribed unless they seemed directly relevant to running, 
exercise, or to how participants felt before, during or after the session.  
Qualitative	analytic	strategy	
Transcribed interviews, any relevant participant emails and questionnaire comments were all 
imported into qualitative data analysis software (Quirkos, version number 2.0) for further 
coding and analysis (see chapter one for more details). Qualitative data were coded and then 
analysed thematically, this is also discussed in chapter one. 
Scope	of	qualitative	analysis	
This chapter focuses on the qualitative findings which complement the quantitative results for 
the affective timelines, and on specific recommendations arising from the qualitative results 
which could inform a run-walk intervention development. Observations from this study led to 
the idea that the run-walk programmes used by the groups had potential to be adapted and 
improved to give a run-walk programme suitable for individuals to follow outside a group 
context. Many qualitative results from this study were used in the qualitative synthesis 
chapter (chapter five), and are not discussed here.  
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Quantitative	results	
Quantitative results are presented in this section, with qualitative and mixed methods results 
presented in the findings and discussion section. Participant flow through the study is shown 
in Figure 6. 
 
Figure 6: Participant flow diagram for RC study. 
Participant	characteristics	
Participant characteristics are given in table 15. There were very few male participants in this 
study, however this reflected the overwhelming majority of group members being female 
rather than an inability to recruit male participants. Most participants were White British and 
relatively well educated, with about half the participants having unhealthy waist 
measurements and below recommended PA levels. Baseline characteristics of participants 
who completed the 6-month questionnaire were compared with those who did not complete 
the questionnaire. Participants did not differ in baseline PA level (either total or vigorous 
PA), educational level, any of the FS scores for the baseline session, affective timeline 
category, or age.  
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Table 15: Participant characteristics at baseline for Running Commentary study 
Variable N=69 
Mean (SD) age in years 42.6 (8.68) 
Gender (% female)* 91.3 
Ethnicity (% White British) 85.5 
Marital Status (% married) 81.2 
Education (% degree level and above) 47.5 
Body mass index (% overweight or above**) 37.7 
Waist circumference (% above healthy**) 50.7 
% participants classified ‘inactive’*** 52.2 
% participants classified ‘moderately active’*** 40.6 
 
*the remainder identified themselves as male **according to WHO guidelines 
*** according to IPAQ guidelines, see chapter one 
 
 
Feeling	Scale	responses	
 
FS responses are summarized in Table 16, with mean FS ratings shown graphically over time 
in Figure 7. Participants started off feeling positive, FS results decreased slightly during the 
early part of the session, deteriorated further in the middle of the session, increased rapidly at 
the end of the session and continued to increase after finishing. These mean results disguise 
considerable variability in people’s affective responses, which will be discussed later. The 
‘peak low’ FS results (prior to taking means across time points) were also recorded, 
representing the lowest FS result reported by participants during the session. 
All except the before session FS results were highly skewed.  
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Table 16: Descriptive statistics for aggregated* Feeling Scale results during baseline sessions 
Timepoint Mean (S.D.) Median Minimum Maximum Skewness 
FS before session 
(N=64) 
2.33 (1.89) 3.00 -2 5 -0.77 
FS early part of 
session (N=64) 
2.20 (1.99) 2.25 -4 5 -2.86 
FS middle of session 
(N=65) 
1.97 (2.09) 2.30 -3.4 5 -2.72 
FS end of session 
(N=57) 
2.79 (2.09) 3.00 -5 5 -5.86 
FS after session 
(N=47) 
3.45 (1.62) 4.00 -1 5 -3.49 
FS peak low** 
(N=66) 
0.98 (2.48) 1.00 -5 5 -2.44 
*aggregated where multiple FS results were given for a time point and a mean was taken within 
individuals**= lowest FS value recorded for session (before aggregation within participants) 
 
 
Figure 7: Graph of mean FS scores over baseline run-walking sessions. Error bars 
indicate standard errors. 
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Affective	timeline	analyses	using	FS	scores	
 
As well as plotting FS means against time (Figure 7), the individual FS scores (aggregated 
within individuals) were plotted for each separate participant across the session time points 
(not shown here) to assess the possibility of different patterns of FS responses across 
participants. There was considerable variability between individuals’ ‘affective timelines’, 
i.e. the trend of FS responses across sessions, and it was thought that certain trends in these 
timelines might be associated with certain PA outcomes at six months. For example, there 
was the possibility that participants whose FS scores declined throughout the session might 
be less physically active at six months, compared with a participant whose FS scores 
increased across the session, who might consequently be more likely to continue running 
after the programme finished, and therefore be more physically active at six months.  
 
A number of different patterns seemed apparent using visual examination, such as people 
whose FS scores decreased throughout the session, or whose FS scores increased throughout. 
Further analysis was carried out to assess whether these patterns were statistically distinct 
from each other, using a cluster analysis. Cluster analysis can be a useful statistical tool for 
exploring the underlying structure of data (Yim and Ramdeen, 2015), in this case the aim was 
to classify people according to their affective timelines to see if these classifications/clusters 
were statistically distinct from each other. A further aim was to see if these classifications 
predicted any changes in PA. In order to categorise participants’ affective timelines, the 
difference scores for early, middle and end scores (e.g. FS early-session minus FS pre-
session) were entered into a hierarchical cluster analysis in SPSS 25, with a complete linkage 
method (furthest neighbour), using a squared Euclidean distance.  
 
Examination of the dendogram (see Appendix L) showed two clusters containing larger 
numbers of participants (>20) and one smaller one, and visual examination of the affective 
timelines of these clusters showed that the smallest cluster (cluster 2) was of a steep decrease 
in FS across the session, with any increases near the end being to lower than pre-session FS 
level. The other two clusters had patterns of an overall (less steep) decrease in FS (cluster 1) 
and an overall increase across the session (cluster 3) respectively. Examples of each cluster 
are shown as part of the affective timeline discussion later in this chapter.  
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Using the dendrogram, participants were allocated to each of the three clusters described, and 
these clusters were then used in a further analysis to assess whether these clusters could be 
statistically differentiated from each other. A series of one-way ANOVA analyses of the 
three clusters on the difference scores (i.e. early, middle and end FS minus pre-session FS 
difference scores) showed statistically significant differences between the clusters, see Table 
17. Since the cluster sizes were unequal, post-hoc tests used Hochberg’s GT2 procedure, and 
revealed significant differences at p < .05 between all possible pairwise comparisons among 
the clusters (p<.001 for middle and end difference scores). The ANOVA results show that the 
three clusters were statistically different from each other using the FS difference scores, with 
large effect sizes for FS Early-session minus pre-session FS and FS End-session minus pre-
session FS, and with a very large effect size for FS mid-session minus pre-session FS.  
 
Table 17: One-way ANOVA results for comparison of affective timeline clusters 
Measure Cluster 
 
Mean (S.D.) F df1 df2 p Effect 
size 
(omega 
squared) 
FS Early-session minus 
pre-session FS 
1 -0.71 (1.28) 28.10 2 26 <.001 .50 
 2 -2.26 (1.65)   7   
 3 1.67 (1.41)   21   
FS Mid-session minus 
pre-session FS 
1 -0.78 (0.90) 106.0
5 
2 26 <.001 .80 
 2 -4.21 (1.24)   7   
 3 2.16 (1.16)   21   
FS End minus pre-session 
FS* 
1 -0.19 (1.30) 24.80 2 14.5* <.001 .62 
 2 -3.50 (2.81)      
 3 0.46 (2.63)      
*Welch’s F is reported here since Levene’s test is significant 
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Physical	activity	descriptive	statistics	
Descriptive statistics for PA at baseline, end of programme and six months are given in Table 
18, showing increases in medians for total PA and also in vigorous PA, but no change in 
moderate PA and little change in walking mins across time points.   
Table 18: Descriptive statistics for physical activity level at baseline, end of programme and six months 
for Running Commentary study 
Measure Mean (S.D.) Median Skewness* Kurtosis* 
Baseline (n=69)     
Vigorous PA mins/week  22.6 (52.8) 0.0 - - 
Moderate PA mins/week 42.7 (89.0) 0.0 - - 
Walking PA mins/week 213.2 (241.0) 140.0 - - 
Total METmins/week 1055.1 (1032.8) 693.0 - - 
End of programme (n=43)     
Vigorous PA mins/week 100.6 (115.7) 90.0 4.49 8.22 
Moderate PA mins/week 28.6 (91.8) 0.0 -4.66 7.89 
Walking PA mins/week 328.1 (523.9) 120.0 8.06 13.66 
Total METmins/week 1873.0 (1617.4) 1260.0 4.10 3.05 
Six months (n=36)     
Vigorous PA mins/week 107.1 (92.4) 120.0 8.05 18.28 
Moderate PA mins/week 67.8 (141.4) 0.0 1.85 0.24 
Walking PA mins/week 234.7 (232.8) 150.0 5.46 9.03 
Total METmins/week 1889.0 (1238.4) 1662.0 5.59 9.56 
Note: Total PA is shown in METmins but vigorous and moderate PA and walking are shown in minutes 
per week to allow for meaningful comparisons. 
*skewness and kurtosis are for differences between PA variables at baseline and end of programme, and 
between baseline and 6 months  
 
Most difference PA variables were highly skewed and kurtotic so a Wilcoxon Signed Rank 
Test was carried out to look at changes in PA over time. Total PA increased significantly at 
the end of programme compared with baseline, z=-4.64, p<.001, with a large effect size 
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(r=.71). Vigorous PA also significantly increased at end of programme, z=-4.62 p<.001, with 
a large effect size (r=.71).  
The mean percentage of sessions attended by the end of the programme was 72% 
(Mdn=75%), with a range from 11% to 100%. Spearman’s rho correlation between total PA at 
baseline and percentage of programme completed was not significant, r=-.021, p=.884. 
Total PA increased significantly at six months compared with baseline, z=-4.50, p<.001, with 
a large effect size (r=.75). This seemed mostly driven by an increase in vigorous PA 
(consistent with some people continuing to run after six months), since vigorous PA increased 
significantly at six months compared with baseline, z=-4.97, p<.001, with a large effect size 
(r=.75). 39.1% of respondents at six months reported that they were still running, either with 
a group (30.4%) or alone (11.6%) (some said they were running alone and with a group or 
someone else). 
Correlations	between	Feeling	Scale	and	physical	activity		
Non-parametric bivariate correlations (Spearman’s rho due to skewed FS data) were obtained 
for baseline FS scores across the session and PA variables at baseline, end of programme and 
at six months. Further correlations were run between programme completion percentage and 
baseline FS ratings and all correlations are given in table 19. Alpha level was Bonferroni 
adjusted to .0083 for multiple comparisons. 
The only significant correlations were between total PA at six months and middle-session FS, 
and between total PA at six months and peak low FS. 
*p<0.0083 
Table 19: Bivariate correlations (Spearman rho) between Feeling Scale at baseline and physical 
activity level at baseline, end of programme and six months for Running Commentary study  
Measure Correlation with 
total PA at 
baseline 
Correlation with 
total PA end of 
programme 
Correlation with 
total PA at six 
months 
Correlation with 
percentage of 
programme 
completed 
Pre-session FS -.010 -.065 -.076 .109 
Early-session FS .183 -.344 .107 .006 
Middle-session FS .231 -.043 .543* .099 
End-session FS .103 -.016 .396 .324 
Post-session FS .128 .067 .309 .143 
Peak Low FS .213 -.009 .424* .113 
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Multiple	linear	regressions	of	Feeling	Scale	and	physical	activity		
Cross-sectional	analyses	
Baseline early/middle/end/after FS scores were entered into a linear regression controlling for 
pre-session FS, however none of these were associated with baseline PA level (not reported 
here). 
Longitudinal	analyses	
FS scores for the session time-points were highly correlated, compromising the ability to 
estimate the importance of each time-point FS to the prediction of 6-month PA in a single 
multiple regression. One method for dealing with correlated scores is to combine them into a 
single score, however this was thought to be inappropriate due to the large changes in FS 
reported across the session. Therefore, FS means for each session time-point were entered 
into separate multiple regressions to evaluate the individual effect each would have, 
controlling for pre-session FS and baseline PA. Results are given in table 20.  
Table 20: Linear regression analyses for individual predictors of 6-month total physical activity 
(MET mins/week), controlling for baseline PA and pre-session FS 
Predictor variable B (SE) ß Adjusted R
2 p+  
Early-session FS 3.58 (130.13) .005 .271 .978 
Mid-session FS 224.01 (91.83) .372 .416 .021* 
End-session FS 207.71 (77.51) .407 .424 .013* 
Post-session FS 275.52 (128.84) .403 .307 .046** 
Peak low FS 138.22 (77.22) .284 .363 .084 
+ this p-value is for each individual predictor, p-values for each regression model are given in the text 
below together with the ANOVA results    *significant at p<.05 **p=.05 
The regression model containing early-session FS was significant, F(3,30)=4.722, p=.009, 
however after controlling for pre-session FS and baseline PA, FS early-session did not 
significantly explain any further variance (see table 20).  
The regression model containing mid-session FS was significant, F(3,31)=8.359, p<.001, 
with mid-session FS predicting 11.2% additional variance after controlling for pre-session FS 
and baseline PA.  
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The regression model containing end-session FS was significant, F(3,27)=7.62, p=.001, with 
end-session FS predicting 15.3% additional variance after controlling for pre-session FS and 
baseline PA.  
The regression model containing post-session FS was significant, F(3,22)=4.242, p=.019, 
with post-session FS predicting 14.4% additional variance after controlling for pre-session FS 
and baseline PA (see table 20).  
The regression model containing Peak low FS was significant, F(3,32)=7.081, p=.001, 
however Peak low FS did not significantly predict additional variance after controlling for 
pre-session FS and baseline PA (see table 20).  
In summary, the individual contributions of the early-, mid-, end- and post-session FS scores 
to the prediction of 6-month total PA could not be determined in a single multiple regression 
due to multi-collinearity. However, when analysed separately, mid-, end- and post-session FS 
had the strongest association with 6-month PA levels, and these time points predicted greater 
variance than early-session or peak low FS scores.  
 
Affective	timeline	longitudinal	analyses	
 
Affective timeline categories were dummy-coded (Field, 2013) and entered into a multiple 
linear regression controlling for baseline total PA to see if affective timeline type was related 
to 6-month PA. Results are given in Table 21. The model including the affective timeline 
categories was not significant, although the beta values became more negative going from 
increasing to slightly decreasing to steeply decreasing categories, suggesting that six-month 
PA decreased as the affective timeline category became increasingly negative. 
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Table 21: Hierarchical linear regression analyses for 6-month total physical activity (MET 
mins/week) with predictor affective timeline categories, controlling for baseline physical activity 
Step 1 Overall model fit: F(1,35)=5.526 p=.025 R2=.369 
Predictor variable B  SE ß p  
Constant 1430.52  392.53   
Baseline Total PA 0.720  0.306 .369 .001 
Step 2  
Change in R2=.089 
Overall model fit: F(4,32)=2.326 p=.078 R2=.475 
Constant 1935.44 535.48  .001 
Baseline Total PA 0.798 0.318 .410 .017 
Affective timeline 
increasing category 
-367.47 704.53 -.097 .606 
Affective timeline  
slight decrease category 
-1010.70 727.52 -.267 .174 
Affective timeline  
steep decrease category 
-1553.54 956.40 -.279 .114 
 
Qualitative	and	mixed	methods	findings	
 
Discussion	of	affective	timelines	and	qualitative	data	
This study gave a large amount of qualitative data, some of which is discussed in the 
qualitative synthesis chapter along with data from the other studies. In order to give a flavour 
of some of the data from participants which directly answered the FS question (‘how are you 
feeling?’), the affective timeline categories established earlier in the quantitative results 
section were used in conjunction with qualitative data participants gave about their FS 
responses to give annotated affective timelines. A participant from each of the three affective 
timeline categories was selected on the basis of their responses being relatively informative 
(not all participants were able to articulate complete reasons for their FS responses at every 
session time point) and suitable quotes were overlaid on a timeline showing the different 
stages of a session and the FS scores given at these stages. The FS scores and exercise stages 
are not shown to scale but are illustrative of how FS scores changed across the session. The 
annotated timelines will be discussed in turn. 
 126 
Affective	timeline	example	1:	increasing	FS	
 
Figure 8: Annotated affective timeline for increasing pattern 
Figure 8 shows data for a participant giving an increasing pattern of FS responses over a 
session (group 8, Stewart). In part, this participant’s FS increased from negative after the start 
because he had been feeling ill during the week and was nervous about whether he would feel 
ok running. Pre-exercise feelings and events were commonly discussed by participants as 
reasons for their FS responses before the session, in agreement with Rose and Parfitt’s (2010) 
findings. This result will be discussed further in the qualitative synthesis chapter (chapter 
five). The warmup for this group was a 5-minute walk, followed by skipping and other silly 
movements, which participants seemed to enjoy. This participant’s FS score improved after 
walking, which is typical of most people (Ekkekakis et al., 2000).  
After the warmup and at the start of the running intervals, the participant spoke about ‘having 
some oxygen going now’. It is unclear what he meant here. He might have been referring 
either to feeling warmed up, or to making a positive interpretation of his physiological 
symptoms (breathing more heavily). Both of these were found by Rose and Parfitt to be 
important factors in affective responses during exercise. The latter theme was continued in 
his next statement about having a pain in his foot but breathing being ok, with a combination 
of physiological cues (also being found by Rose and Parfitt), but importantly a positive 
interpretation of it being ‘part of the process’. This idea extends beyond a positive 
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interpretation of physical symptoms (suggested by Rose and Parfitt as helpful in improving 
affective responses) and frames learning to run as a ‘process’ or potentially a journey. This 
could be a useful way to reframe difficult sections for beginner runners. Next, he talked about 
being distracted from discomfort by talking with others: not something which came up in 
Rose and Parfitt’s study since participants were exercising alone. Brick et al. (2018) do, 
however, discuss talking being a useful strategy for beginner runners. 
After this the participant said he was getting tired and his legs were aching. Another finding 
by Rose and Parfitt is that awareness of interoceptive cues was important in affective 
responses. The participant’s FS went up again after this (possibly because of the walking 
recoveries, or perhaps because he knew the end was approaching) and he said he was 
‘bobbing up and down’. This might be a reflection of the earlier concept discussed of 
accepting that there will be good and bad days/parts to a session, which is not something 
found by Rose and Parfitt, and again echoes the reframing of running being a ‘process’ with 
both good and bad parts.  
At the end and after the session, the participant felt a sense of achievement and relief and his 
FS increased to +4 (near maximum). Feelings of achievement were almost universal in this 
study, and were also found by Rose and Parfitt to be important. In this group, the sense of 
achievement was reinforced by a round of applause from the group led by the run leaders, 
favourably commented on by the participant as something he missed during his solo 
homework running sessions ‘a round of applause for ME’.  
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Affective	timeline	example	2:	slightly	decreasing	FS	
 
Figure 9: Annotated affective timeline for slightly decreasing pattern 
Figure 9 shows the annotated timeline for a participant whose FS responses decreased 
slightly over the session (Group 11, Navya). This participant started out with a high FS 
because she was looking forward to the session, which was a common idea for participants to 
express and was also a finding of Rose and Parfitt (2010). She continued to feel good during 
the warmup walk, but started getting tired when they started running. This group did not have 
fixed intervals, but instead ran slowly, with more experienced runners looping back to the rest 
of the group who were running slower, with the beginners at the back. Run leaders called for 
occasional walk breaks when they felt it was necessary, and there were breaks for crossing 
roads (some several minutes long), but in general running intervals were both longer and 
slower than for C25K style groups, which might have been strenuous for less fit participants.  
This participant stabilised at FS 4 in the middle of the session, saying first that she felt happy 
that she was able to run and then that she expected running to be hard at first but then to 
become enjoyable. Again, this is similar to the concept raised in the discussion of the earlier 
participant of running being a journey. Feelings of achievement during a session at 
accomplishing something participants had not done for a while or had not realised they were 
capable of was also found in low active women by Rose and Parfitt (2010) and is echoed 
here. Towards the end of the session the participants’ FS dipped again, albeit still to a positive 
number, with the participant saying she was tired. Level of fatigue was another factor 
mentioned by Rose and Parfitt (in low active women only) and this participant had one of the 
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longest sessions of any group, at 42 minutes. Although much of this was walking at the start 
and end and some stretching, this is still a long time for beginners to be outdoors and 
exercising if they are unused to it. It is also longer than the 30-minute week 2 C25K session 
(which includes warmup and cooldown). At the end and after the session, a sense of 
achievement was again mentioned by the participant as being important to her feelings 
improving, with her going back to 5 again after the session.   
Affective	timeline	example	3:	steeply	decreasing	FS	
 
Figure 10: Annotated affective timeline for steeply decreasing pattern 
The final annotated timeline is for a participant with a steeply decreasing pattern of FS 
responses (Group 1, Maggie), shown in Figure 10. This group had a short session (just 21 
minutes), however this was at the expense of a warmup, with participants walking just a few 
minutes from their meeting place to a local park, which might have been one reason for this 
participant rapidly reporting negative FS results at the start of the session, since they started 
running with very little warming up. Intervals were also longer than the C25K version of the 
programme, with 1-minute intervals in week 1 and 2 minutes in week 2 (compared with 90 
seconds in C25K). This programme was therefore quite strenuous for beginners at an early 
stage.  
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This participant (who had been physically inactive for many years) struggled during this 
session and this was reflected in her FS pattern. She started out looking forward to the 
session, like many others, but rapidly plummeted to FS -2.5, complaining of breathlessness 
and heavy legs, which continued towards the middle of the session. At high exercise intensity, 
physiological symptoms predominate, and beginners often start at a pace they cannot 
maintain (Deaner, Carter, Joyner, & Hunter, 2015), however Brick et al. (2018) found that 
beginner runners learnt that slowing down was key in avoiding unpleasant sensations. At this 
early stage in the programme, however, such metacognitive skills had not yet been learnt, and 
if a participant is of low fitness they might feel badly unless they receive very clear 
instructions to slow down from the run leader, or are given shorter intervals which are less 
unpleasant (Martinez et al., 2015). 
This participant dropped out early in the programme, unsurprising given her very negative 
affective responses across the session. Although she mentioned feeling proud of her run 
towards the end, her FS result was still very negative and decreased further when she tried to 
increase her pace towards the end. The social pressure of being in a group might have meant 
she felt compelled to run quickly, or she might believe that running ‘should’ be fast or 
supposed to be uncomfortable (which were both views commonly expressed across different 
groups). It seems likely however that a different approach would have been beneficial to this 
participant, and the running group leader seemed unable to adapt the session to less fit group 
members or to suggest slowing down or taking additional walking breaks. Running group 
leaders came from various backgrounds and some had limited experience in physical fitness 
instruction, particularly with beginners. The most common qualification for leading a running 
group is a Leadership in Running Fitness qualification (England Athletics, 2019), which is a 
one-day run leader training course but does not focus specifically on beginners. Additional 
training for run leaders on the needs of beginner runners and especially people of low fitness 
levels might be useful in helping leaders understand the unique needs of many beginners.  
Although these annotated affective timelines represent just three participants out of 69 in the 
study, they expressed concepts which were common across the different groups and different 
types of participants. A similar approach to these timelines was taken by a mixed-methods 
laboratory study in adolescents by Stych and Parfitt (2011), however they took different 
intensities of exercise and mixed different participants’ ‘stories’ together to produce example 
narratives. In contrast, the annotated timelines here took individuals typical of different 
affective response patterns, and because participants were exercising outdoors and in a group, 
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new concepts influencing affective responses were elucidated. Many more concepts relating 
to affective responses to exercise are discussed in the qualitative synthesis chapter, however it 
is clear how the mixed-methods findings here inform suggestions on improving training for 
beginner group leaders and future run-walk interventions, and how the use of the FS was a 
useful tool to help participants articulate how they felt and why during their sessions.  
 
Improvements	for	potential	run-walking	intervention	
Since quantitative results showed that FS during and after the session were related to changes 
in future PA behaviour, there was thought to be scope for developing a new run-walk 
intervention focusing on improving affective responses to exercise in this context. A number 
of findings were discerned from the RC study from observation of the groups and qualitative 
analysis of the in-session data which are relevant to a potential new intervention. Many 
groups used the C25K programme or a variation of this programme, and observations and 
qualitative analyses suggested that this programme could be improved in several ways. These 
are discussed below. 
 
1. Structure 
a) Shorter intervals in first few weeks 
In the early weeks, participants were running for relatively short periods of time. In week 1 of 
the C25K intervals are one minute long, and in week 2 many groups used 90 second or 2-
minute intervals. Particularly when participants started running too fast (which from 
observation, many did), this was unpleasant and difficult for many and an extra minute’s 
increase over a week was found to be hard: 
Stacey (Group 1): no, I’m alright at the minute. It’s when it gets to the end of 2 minutes, I’m 
like ooooh! 
Tanya (Group 8): ugh, last week I could do it, but that second minute …is going to be hard 
[later] feeling about a zero at the moment, it was hard work after 2 minutes of that running 
Even when participants were advised to run at ‘talking pace’, people often seemed to run 
much faster than this and had difficulty slowing down when they started struggling, in line 
with other research showing that beginners find pacing difficult (Brick et al., 2018).  
There is therefore a rationale for a modified C25K programme for use with less fit beginners, 
moderating interval time and intensity, particularly in the early weeks. Whilst the NHS 
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programme may be suitable for many novice runners, there remain many people of lower 
fitness levels who might struggle with the relatively demanding structure, and might benefit 
from a gentler introduction to running using a more gradual. 
Martinez et al. (2015) found that overweight/obese, inactive participants reported smaller 
declines in affect and more enjoyment with shorter HIIT intervals (30 or 60 seconds 
compared with 120 seconds or continuous heavy exercise). It therefore seems likely that 
using shorter running intervals of less than 60 seconds for the first two weeks at least could 
result in improved affect during exercise as well as greater enjoyment. Saanijoki et al. (2015) 
found that both HIIT and continuous moderate intensity exercise became less aversive with 
practice over two weeks, indicating that even relatively low-active people can adapt quickly, 
assuming they don’t drop out in the first few weeks due to the aversiveness of the exercise.  
b) Simplify structure 
Some weeks of C25K use mixed intervals, such as either 90 seconds or three minutes. 
Participants found this confusing and sometimes annoying: 
Hayley (Group 11): are we running for 90 seconds? 
Siobhan: I haven’t got a clue, so it’s somewhere between 90 seconds and 3 minutes 
One improvement which could be made to the C25K programme is to make all intervals the 
same length to avoid confusion. 
c) Clear signposting 
Related to the confusion of mixed intervals, it was difficult in a group environment for group 
leaders to clearly communicate the structure of the session with mixed intervals, which 
participants found frustrating:  
Jenny (Group 5); yeah, it’s supposed to be 90 minutes wasn’t it?  90 90 3 3 We have no idea, 
when he blows his whistle, do we walk or run…[later] yeah, he added on extra, it feels an 
awful lot more, longer than last, last week. So, and also it’s like the unknown, not being able 
to…break it down, because I like to be able to see the light at the end of the tunnel 
Another change would be to clearly instruct people on how many intervals remain throughout 
the session, to allow people to anticipate the end, and to allow them to pace themselves to 
complete the session. This is particularly important since beginners often struggle with 
pacing themselves (Brick et al., 2018).  
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2. Anticipation of end 
a) Interval reminders 
Participants often looked forward to the end of a session, and key to this was being oriented 
to the number of intervals left. Knowing how many intervals were left allowed participants to 
pace themselves and conserve energy for the end, whereas not knowing led to frustration and 
feelings of being misled: 
Pam (Group 5): see, it’s all psychological, [run leader] said we only had to do 2 more, about 
2 more. And that made me think, I can just…I can give it more. Quite interesting! Quite 
psychological. 
[later] Come on then. We are, we need to finish, [he’s] told us it was the last one! We hope! 
[later] arrrrgh! He lied! Mine’s gone down now! [FS number] 
Rose and Parfitt (2010) found that anticipation of the end was an important factor in affective 
responses to exercise, and there is evidence that duration knowledge is important in how 
people feel during exercise, particularly towards the end (e.g. Eston et al., 2012). Having 
frequent reminders of which interval participants are on and how many remain could improve 
affective responses during exercise.  
b) Countdowns 
Given that participants sometimes struggled towards the end (as discussed earlier), one way 
of helping them to anticipate the end, pace themselves and also to make time seem to go 
faster (Shalev & Morwitz, 2013) is to provide a countdown. This was a desire articulated by 
two participants:  
Tanya (Group 8): I like knowing when it’s going to end, because I’m not in charge of the stop 
clock I can’t count down those last seconds 
Francesca (Group 2): Ohhhhhhhh! See? If I’d have known! If I’d had a count down, I could 
have hung on there 
c) Sprint finish 
Surprisingly, participants seemed to enjoy sprint finishes despite being beginners. Some 
participants suggested sprint finishes near the end of a session, as a game or to punctuate the 
session: 
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Polly (Group 7): yeah, we could sprint up that last bit, we could try 
Ed (Group 2): I’m hoping that…it’ll finish up around here somewhere so I can do a bit of a 
sprint finish 
It could be helpful to encourage sprint finishes (as long as these are not so long that people 
feel bad), but also to make these optional depending on how people feel, so that if a 
participant is struggling then they could focus on finishing rather than sprinting. Related to 
this, providing a countdown would be a useful way to limit the length of this sprint finish, to 
either sprint if desired or to ‘hang on there’. A sprint finish could provide people with feelings 
of exhilaration and achievement at the end of a session, which could help with their overall 
affective evaluation of the session since peak and end effects have been found to contribute to 
global affective evaluations (Hargreaves & Stych, 2013).   
 
3. Affect regulation 
a) Affect regulation of intensity 
Participants sometimes gave very low FS scores during running sessions but did not seem to 
connect these with the idea that they should slow down, stop, or take additional breaks: 
Maggie (Group 1): Um, minus 3, um I’m kind of feeling…pretty… out of breath 
Tanya (Group 8): I’m about a 4, a minus 4 because I know the whistle’s going to go soon [to 
start running], and I’m hot and sweaty and I want to stop <she kept going> 
Previous interventions using the FS (e.g. Rose & Parfitt, 2008; Parfitt, Alrumh & Rowlands, 
2012) instructed participants to use the FS to self-regulate their exercise intensity, and it 
seems additional instructions in use of the FS as a pacing tool is necessary since people did 
not do this spontaneously. Using the FS could also encourage participants to accept ‘good’ 
and ‘bad’ days, which were sometimes talked about by participants:  
Cath (Group 4): yeah, you do have days where you’re really up for it and other days where 
you …you it’s just a bit of a struggle   
Sirois, Kitner and Hirsch (2014) concluded from a meta-analysis of health behaviours that 
self-compassion could be important to cultivate in encouraging positive health behaviours, 
with this relationship partially explained by high levels of positive affect and low levels of 
negative affect. Encouraging self-compassion on ‘hard’ exercise days could reduce negative 
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affect, and using the FS as a tool to allow participants to see these ups and downs in terms of 
numbers might be helpful here. 
b) Affect regulation of intervals 
Participants sometimes said that walking was ‘cheating’: 
Francesca (Group 2): yeah, feel a little bit more, positive, hopeful…but that’s probably 
because we’ve been walking that’s kind of cheating  
Participants also felt good about doing the ‘full’ session and completing all the intervals in 
the session: 
Stacey (Group 1): I’m feeling about a 3, I’m really glad that I did it, that I managed to 
complete it and stick to the running and the walking  
Since some participants struggled with the amount of running they were asked to do and 
might have felt better with extra recoveries, it could be useful to include additional recoveries 
but to frame these as ‘optional’ extra runs instead, so participants feel proud of doing ‘extra’ 
runs but no sense of failure or of cheating if they are struggling and take additional walking 
breaks. There is research on self-selected intensity improving affective responses during 
exercise (e.g. Hamlyn-Williams, Freeman & Parfitt, 2014) however there is also scope for 
self-selection of intensity pattern, which Ekkekakis (2009a) speculates might also improve 
affective responses to exercise. Using the FS as a tool for helping people to decide whether 
they should take extra walking breaks (or, rather, whether they should run extra ‘optional’ 
intervals) could be helpful in improving affective responses. 
 
4. Attention 
There are multiple ways of distracting from unpleasant physical sensations during exercise, 
and some of these are discussed here as potential intervention components for improving 
affective responses to exercise. 
a) Paying attention to the environment 
It was expected that running outdoors would give many more mentions of the environment 
compared with the indoor exercise of other studies (e.g. Rose and Parfitt, 2010), however this 
was not found. Participants did not discuss the environment much in this group environment, 
except occasionally in terms of how weather or inclines affected their physical experience, or 
the occasional interesting sight: 
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Francesca (Group 2): Yeah, it’s nice to…running in the shade 
Sylvia (Group 7): I like the way that we’re the little hill, I wouldn’t want to be at that end.  
Hayley (Group 11): oh my god, it’s huge! Slug. The kids would be loving that today, they’d 
have a stick and be poking it 
Schücker, Schmeing and Hagemann (2016) found increased running economy in beginner 
runners when focusing externally (watching a video) and contend that by focusing externally 
beginner runners might be able to run for longer. Suggesting to participants that they focus on 
the environment could therefore be a useful strategy for helping people to feel better during 
exercise. If people are running alone they might be more likely to focus on the external 
environment versus in a group situation, since the group context by itself constitutes a 
distraction from exercise.  
b) Interpretation of bodily cues 
Some participants discussed their physiological symptoms in a positive way, such as 
breathing or increased heart rate: 
Ed (Group 2): Um, I reckon plus 5 Blood’s going, I feel like I’m doing something good with 
my body.  
Others interpreted symptoms as signs of lack of fitness: 
Nina (Group 6): yeah, so…zero… um, I think I don’t realise how unfit I was, starting to feel 
like my legs are a lot heavier   
Rose and Parfitt (2010) found that interpretations of bodily cues were important in affective 
responses, concluding that encouraging positive interpretations could be helpful in improving 
affective responses. This could be added to a run-walking programme to help people feel 
better during a session.  
c) Music 
Although RC participants were running in a group outdoors and therefore not listening to 
music, they did discuss use of music when running alone, either during previous running 
attempts or when doing their ‘homework’ when they often ran alone: 
Francesca (Group 2): But I thought I might go to the gym…and go on the treadmill, cross 
trainer and…listen to my own music, I like to listen to music…and that motivates me 
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Music is a popular way to improve affective responses to exercise and there is evidence that 
listening to music during exercise can improve affect and enjoyment even with relatively 
high intensity exercise (Jones, Karageorghis & Ekkekakis, 2014). Untrained versus trained 
runners have also reported more positive affective responses when using music (Brownley, 
McMurray, & Hackney, 1995, cited by Brick et al., 2018). Adding music to a podcast (similar 
to the current C25K podcast) is likely to improve affective responses to exercise.  
d) Include humour, laughter and games 
RC groups featured plenty of laughter, good humour and games or silly elements in a session: 
Lucy (Group 2): is this good for bottoms? 
  Liz: yes 
  Lucy: heyyyyy, carry on girl  
Barbara: big ten, jump in the air, oh we did it! now jog back   
Participants joked with each other and with the run leader, and sometimes made up their own 
playful games: 
Pam (Group 5): That means we’ve got to get to that path this time, don’t we Justine? We can 
do it. Come on, run, girl! OK, here we go! We’re coming! We’re coming to get you  
Bunn, Wyke, Gray, McLean and Hunt (2016) analysed how a football fan group approach 
facilitated participants having ‘effervescent’ experiences as part of the group, with 
interactions ‘characterised both by observers and participants as imbued with enjoyment, 
humour, banter and laughter (‘craic’)’ (p820). Similar banter was seen in some RC groups, 
particularly when encouraged by run leaders and when they played games. It is possible that 
this use of humour and playfulness improved affective responses, distracted participants from 
physical discomfort and increased enjoyment, since an enjoyable distraction increases the 
positive effects of exercise on mood (Privitera, Antonelli & Szal, 2014). 
Outside a group context, it is more difficult to foster this sense of playfulness and fun, 
however if humour could be added to a run-walking intervention, this could improve 
affective responses. In addition, Brick, McElhinney and Metcalfe (2017) found that smiling 
during running improved running economy, whereas frowning increased both effort 
perception and activation. Encouraging participants to smile periodically might improve 
affective responses during exercise and make it feel less effortful.  
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5. Progression 
a) Reminders of progress made over the weeks 
Participants liked getting feedback on progress since the previous week, either from 
considering how the intervals had increased, or from running app data, or from the running 
group leader telling them the distance they covered in a session: 
Jill (Group 4): um still, good. I’m doing it, I’ve done more than last week so I feel good about 
that   
Francesca (Group 2): we did 3 miles last week, and we’ve done about 2 miles already, which 
means…we’ll do about 3 and a half 
Having feedback on progression made since the previous week or on extra distance covered 
gave participants a sense of achievement at the end of a session, likely to improve their 
overall affective response to the session. Participants could be explicitly reminded how much 
progress they have made since the previous week/s to increase this sense of achievement. 
b) Objective feedback, e.g. from technology 
At the time of this study (2013) mobile technology was not as widely adopted as recently, so 
few participants used mobile phone running apps. This is likely to have changed since then, 
and could be useful in helping participants gain objective feedback: 
Hayley (Group 11): we’ve done 2 and a half miles, whether we’ve run it walked it, crawled it, 
we’ve done it 
Since Strava was popular in the R2W study, participants liked the data it provided on 
distance and pace, and participants seemed to prefer using it for running compared with 
walking, using Strava to give participants objective feedback on their progress could be 
useful in helping them feel a sense of progress and achievement. Little (2017) in her analysis 
of runners and technology found that participants had begun running anticipating fitness and 
bodily gains helped by monitoring and technology, although this had later been added to by 
emotional and mental wellbeing considerations. Technology may therefore be more 
important at an early stage of starting to run, when people make the most rapid 
improvements.  
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Discussion	of	mixed-methods	findings	
The major quantitative finding from this study was that mid-, end- and post-exercise affective 
responses to a baseline outdoor run-walking session predicted self-reported future PA at six 
months. This study also gives additional information on different temporal aspects of 
affective responses across a run-walking session and how these relate to future PA, which 
previous research in this area has not examined. Finally, this study has resulted in suggestions 
for a future run-walk intervention, improving on the run-walking programme used by many 
groups. 
Participant	characteristics	
Participants were overwhelmingly female, though this reflected the general composition of 
the running groups rather than a failure to recruit men from within groups. It is not obvious 
why men were so poorly represented in running groups. One group was advertised as female-
only but one participant brought her teenage son to this group, another group was branded as 
female-only with no men in the group. Men seemed to be better represented in the groups 
which were organised by running clubs rather than informal groups, though their numbers 
were still relatively small. Female participation in US running races has increased in recent 
years, rising from less than 20% in 1986 to just above 50% in 2018 (The State of Running, 
2019), and female marathon participation rates have also increased, from 10% in 1980 to 
44% in 2015 (Statista, 2019). It seems likely that similar increases have also been seen in the 
UK over this time, so the large proportion of females in the beginner runner groups might 
reflect this increased interest in running by women. Alternatively, it could perhaps reflect 
reluctance by men to be seen as ‘beginners’, or perhaps not wanting to join groups which 
were mostly female, often with female leaders.  
FS	responses	
The overall pattern of FS responses during run-walk sessions was a positive FS before 
exercise, a slight decrease early- and mid-session, then an increase at the end to above 
starting level, increasing further after the session. The latter ‘rebound’ effect after high 
intensity exercise is almost universal (Ekkekakis, Parfitt & Petruzzello, 2011). This overall 
pattern, however, obscures group differences between participants, which is in keeping with 
previous research looking at individual differences in FS responses to exercise (e.g. 
Ekkekakis, Parfitt & Petruzzello, 2011). In this case, three separate categories of affective 
timelines were discerned across sessions, with differing patterns of FS responses across the 
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baseline session. The qualitative data relating to these were addressed in the annotated 
affective timeline section.  
Physical	activity	levels	
Baseline PA levels were relatively mixed, with about half of participants classified as low 
active, and a further 40% classified as moderately active according to current government 
guidelines of either a minimum of 150 minutes of moderate-intensity activity during a week 
(in minimum bouts of 10 minutes) or a minimum of 75 minutes of vigorous activity over a 
week, or a combination of vigorous and moderate activity (UK Chief Medical Officers, 
2019).  
After six months, reported total and vigorous PA levels increased significantly, possibly 
reflecting participants continuing to run after six months. These latter results were however 
from the participants who responded to the 6-month questionnaire, so the numbers are likely 
to have been lower including non-respondents. Despite a large increase in vigorous PA at six 
months, less than half of the participants were still running at six months, suggesting that 
some participants might have chosen to do other forms of vigorous PA. Not all groups had 
other non-beginner groups to progress to, so some participants might have given up running 
if they preferred to run with a group but did not have a suitable group to move to. 
Multiple	linear	regressions	of	FS	and	PA	variables	
Cross-sectional	analyses	
Baseline FS responses before, during, at the end or after the run-walking session were not 
significantly related to baseline PA levels. This is relatively surprising since participants were 
of mixed PA levels and were presumably also of mixed fitness levels (though cardiovascular 
fitness was not tested). Since intensity was neither measured nor controlled here, fitter or 
more active participants might have exercised at a relatively higher intensity than less fit or 
inactive participants, and hence experienced similar affective responses across the session.  
Longitudinal	analyses	
As hypothesised, and as found by Williams et al. (2008) and Williams et al. (2012), during-
exercise FS predicted future PA when controlling for baseline PA and pre-exercise FS. This 
study extended the results in the two studies by Williams et al. by finding that early-session 
FS did not significantly predict 6-month PA, whereas mid-session FS results did predict PA, 
explaining 11.2% additional variance. Williams et al. (2008) found that adding during-
exercise FS responses to pre-exercise FS, baseline PA and 6-month PA explained an 
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additional 12% of the variance in 12-month PA, similar to the results found here, albeit over a 
different timescale and using a lower exercise intensity. Williams et al. (2012) collapsed 
during-walk FS values together, and Williams et al. (2008) used a single FS value at above 
64% of maximum age-predicted heart rate corresponding to moderate intensity exercise, so 
no comparison of early- versus mid-session FS responses was made. Since the stimulus in 
both Williams studies was moderate intensity exercise and the stimulus here was run-walking 
intervals (and some warm-ups were relatively high intensity), this might be why early-session 
FS results did not predict future PA. There is relatively little research on the temporal aspects 
of affective responses to exercise sessions (other than looking at peak and end effects, 
Hargreaves and Parfitt, 2015 and post-exercise affective rebound effects, e.g. Ekkekakis, 
Parfitt & Petruzzello (2011), so this study sheds light on a little-studied aspect using high 
intensity exercise which could be defined as a HIT stimulus.  
End-session and post-exercise FS responses also predicted 6-month PA when controlling for 
baseline PA and pre-exercise FS, explaining 15.3% and 14.1% additional variance 
respectively. This is in contrast with Williams et al.’s 2012 finding that neither cool-down nor 
post-walk FS scores were predictive of future PA, though this is possibly due to the higher 
intensity nature of the exercise used here. Schneider, Dunn and Cooper (2009) found a 
relationship between future PA and affective responses post-exercise for high (but not 
moderate) intensity exercise, which is in agreement with the results here, although they also 
found no relationship during high intensity exercise FS and future PA, which was found here.  
End-session FS responses predicted the highest amount of additional variance, suggesting 
evidence for the ‘end’ part of peak and end effects. Peak low responses, however, predicted 
only 6.4% additional variance, which was less than mid-session FS responses, which does not 
support the ‘peak’ part of the peak and end rule. This might be due to the interval nature of 
the exercise used, as well as the variability between types of sessions. Participants were asked 
approximately every five minutes for a FS score; however, this time is longer than many 
running intervals in early weeks, and participants might have reported lower peak low scores 
if they had responded at much shorter intervals, e.g. every minute or 30 seconds. This would 
have been impractical given the nature of the groups, however. An additional consideration is 
that there is also a peak ‘high’ (not determined here), and in some circumstances, end affect 
could also represent this peak high (Hargreaves & Stych, 2013). 
Although R2W results showed no significant relationship between FS at baseline and 6-
month PA and RC results did show a relationship, one further reason could be that adopters of 
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exercise have shown a stronger relationship between affective responses to exercise and 
future PA behaviour compared with maintainers (those already exercising) (Rhodes & Kates, 
2015). Since walking was often not seen as exercise in the R2W study, most of these 
participants might not have seen themselves as ‘adopting’ walking, whereas RC participants 
were adopting exercise in taking up running.  
Affective	timeline	analyses	
Regression analysis showed that the model including affective timeline categories was not 
significant, although beta values decrease as the affective timeline pattern also decreases, 
which is in the direction expected. This might be due to the varying types of session used, or 
it might be due to relatively low power in the analysis. Kwan and Bryan (2010) found a 
significant relationship between the linear time trend during exercise for positive affect and 
future PA, however they found no such relationship for negative affect, so using a single 
bipolar scale here might also be a reason for not finding a relationship between affective 
changes over time and future PA behaviour.  
 
Strengths	and	limitations	
A number of strengths are demonstrated in this study. The data were collected across a range 
of different group types, session types, locations, participants and even seasons, in 
ecologically valid environments. Finding that affective responses mid-session, at the end and 
after exercise sessions predicted future PA behaviour gives confidence in the findings when 
data were drawn from such diverse contexts. To some extent this strength is also a limitation, 
since exercise intensity was uncontrolled, unknown and varied extensively across participants 
and groups. Using an ecologically valid outdoor environment but with some knowledge of 
exercise intensity could be a useful first step. With the rise in adoption of affordable 
technology such as wrist-worn heart rate monitors and step counters, there are future 
opportunities to collect data on intensity in an ecologically valid environment. One potential 
limitation of the talk-aloud method used here is that participants may have limited self-
knowledge, so it should not be assumed that data are complete explanations of the causes of 
affective responses, but rather evidence of what participants thought was the cause of these 
responses (Stych & Parfitt, 2011). The collection of qualitative data from participants in an 
outdoor group environment is a novel approach which has contributed additional factors in 
affective responses to exercise compared with previous indoor laboratory-based research. 
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Combining both quantitative and qualitative data here has given insights into potential 
reasons for participants dropping out or continuing, and implications for group leaders and 
for future interventions.  
 
Reflexivity	
Epistemological reflexivity: Initially I started out in this study thinking that the Feeling 
Scale was a short, simple, easy to administer questionnaire requiring little thought from 
participants. The responses from my participants gave me pause for thought when they 
seemed confused by my ‘simple’ question. Although it is simple, it is not necessarily easy, 
and this led to the analysis in the synthesis chapter about how people used the FS.  
Personal reflexivity: I started running in my early 30s, hated it, and gave up for ten years 
before starting again when I wanted a form of exercise to fit around my children and MSc. At 
the second attempt I began to love it and it is a huge part of my life now. So the people I 
empathised most with in this study were the participants who struggled, and I felt upset that 
they were unable to enjoy running and wondered how beginners could be helped outside a 
group. This led to an interest in the C25K programme, I interviewed the developer of the 
programme about how he dreamt up the idea, and I decided to make an even more beginner-
friendly, evidence-based beginner programme, which is the basis for chapter four.  
 
Chapter	summary	
Beginner running groups are a popular way for people to try to start running, and are a useful 
research opportunity for examining PA behaviour change outside a formal intervention 
context. Using mixed methods, the over-arching aim of this study was to examine the role of 
affective factors in longitudinal PA behaviour change attempts in an ecologically valid 
context, and people’s experiences of these factors. Another aim of this research was to assess 
opportunities for improving affective responses to exercise and the potential for developing a 
new intervention which could help to improve affective responses to exercise.  
It was found that affective responses mid-session (but not early-session), end- and post-
session predicted changes in PA behaviour at six months. Distinct temporal affective patterns 
across sessions were found but did not predict changes in PA, though they were in the 
anticipated direction. These temporal patterns were combined with in-exercise talk-aloud data 
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from participants to give a picture of some of the factors influencing affective responses to 
exercise. Some of these were seen in previous research (such as sense of achievement, pre-
exercise affect, interpretation of physiological symptoms), however some were new and 
potentially useful for helping beginner runners to feel better during exercise (e.g. framing 
running as a process with ups and downs which should be accepted, and that running with 
other people can help distract you from unpleasant bodily sensations). Further suggestions for 
a future run-walking intervention focusing on helping people to feel better during running 
were also discussed, with specific recommendations being made from the qualitative 
analysis, summarised in the next section.  
 
Summary	of	suggested	elements	to	include	in	run-walking	intervention	
From observations and the analysis of qualitative results from the RC study as well as some 
literature-based evidence, a number of concepts to incorporate into a new run-walking 
intervention were suggested. These were:  
1. Structure: shorter intervals in early weeks, simplify structure, clear signposting 
2. Anticipation of end: add interval reminders, include countdowns and add sprint finish to 
end of session 
3. Affect regulation: affect regulation of intensity using FS, affect regulation of ‘optional’ 
extra intervals 
4. Attention: instructions to pay attention to the environment, to interpret bodily cues 
positive, adding music, including humour and instructions to smile 
5. Progression: reminders of progress made, objective feedback (e.g. using Strava) 
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CHAPTER	FOUR	
Study	Three:	WalkJogSmile,	a	study	of	a	beginner	run-
walking	programme	and	comparison	with	the	NHS	
Couch25k	programme	
This chapter briefly describes the development of an affect-regulated beginner run-walking 
intervention (a podcast instructing participants on a run-walking programme). Then the 
methods, results and conclusions of the mixed methods assessment of the intervention 
together with the current widely-used alternative beginner programme are presented. The 
qualitative results inform potential suggested improvements to both programmes, with 
quantitative results (enjoyment ratings) used to assess the success of the elements of the 
intervention designed to improve affective responses to exercise.  
Introduction 
Background	to	research	on	run-walk	programmes	for	beginners	
The NHS Couch to 5K (C25K) is promoted on the NHS Choices website (the UK’s largest 
health website, run by the NHS), with the description:  
‘Couch to 5K is a running plan developed to help absolute beginners get into running. The 
beginners' running plan was developed by a novice runner, Josh Clark, who wanted to help 
his fifty-something mum get off the couch and start running too…Who is Couch to 5k for? 
Couch to 5K is for everyone. Whether you’ve never run before, or if you want to get back 
into being more active, Couch to 5K is a free and easy way of getting fitter and healthier.’ 
(Get running with Couch to 5K, 2017) 
C25K provides a structured progression towards the ultimate goal of continuously running 
5km (or 30 minutes) even for those of a low fitness base, using structured running intervals 
and walking recoveries. By using running intervals of increasing length, participants in a 
C25K programme can gradually increase their fitness and stamina without exposing their 
bodies to excessive stress, whilst simultaneously minimising the aversiveness of the exercise. 
The NHS provides a free C25K app and podcast for people to access via an app store or 
podcast, giving a 9-week programme. Although numbers for C25K usage are difficult to find, 
the production company responsible for the NHS podcast version in 2009 volunteer that 
downloads reached over one million by 2011 (Wise Buddah, 2011). There are also C25K 
apps, which have proved popular, for example the NHS ‘Change4Life’ Couch to 5k app 
recorded about 230,000 downloads to Android and iOS devices (One billion visits to NHS 
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Choices website, 2017). This app has been updated several times, with the latest ‘One You’ 
version being downloaded by ‘nearly a quarter of a million people’ (Public Health England, 
2016).  
Despite this opportunity to reach large numbers of people, there is very little research to be 
found on the subject of C25K programmes, with the exception of some research in progress 
looking at online support for the NHS version of C25K via Facebook (Pickering, 2015). 
There has also been a randomised control trial in adolescents, comparing a traditional C25K 
app and a ‘Zombies’ version of C25K (Direito et al., 2015). Direito et al. found that fitness 
did not improve with use of either app compared with a control group, however this might 
have been due to poor adherence (most participants did not complete the required 3 sessions a 
week). There is a need to better understand what proportion of the large numbers of people 
downloading C25K apps and podcasts complete the programmes, what their experiences are 
of these programmes, and whether they continue to run or become more physically active as 
a result of completing the programmes. This is particularly the case since there is evidence 
that once downloaded, 50-65% of health and fitness mobile phone apps are used for less than 
30 days (Klotzbach, 2016).  
Although not technically on C25K programmes, a few studies have looked at other run-
walking programmes in inactive participants. Baschung-Pfister, Niederman, Sidelnikov and 
Bischoff-Ferrari (2013) carried out a 12-week run-walking intervention with inactive women 
over 45, finding that both physical fitness and PA levels increased and were sustained at 12 
months. They also found, however, that many potential participants who were interested in 
becoming physically active but did not participate in the study commented that jogging was 
‘too intense’ and would have preferred to walk or dance instead. The run-walking programme 
they used was relatively demanding compared with a C25K programme (e.g. 2-minute 
running intervals in the first week compared with 1 minute in C25K, and a total of 40 
minutes continuous running at the end of the programme compared with 30 minutes in 
C25K). Another study (Ikenaga et al., 2016) looked at ‘slow jogging’ in older adults (average 
age of 70), finding that this form of exercise (which did not progress to continuous running 
but remained at 1 minute of ‘slow jogging’/1-minute walking throughout) had good 
adherence and improved aerobic capacity, muscle function and composition after 12 weeks.  
There seems, therefore, to be evidence that run-walking programmes can improve fitness and 
PA levels and be acceptable in a range of inactive people, provided adherence is high enough. 
How to improve adherence is then a key question in looking at run-walking interventions. 
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This is particularly important if they are accessed by individuals on an unsupervised basis via 
technology such as apps and podcasts, since many of the studies examined interventions 
delivered using groups. The one study which looked at individuals (Direito et al., 2015) 
found poor adherence which did not result in improved fitness or PA levels, though 
qualitative feedback from participants indicated certain aspects of the apps were valued. 
Research into social aspects of running suggests that ‘whilst opportunities to run together 
may be important for some, it is equally important to consider the ways recreational running 
works as an individual, largely solitary, activity’ (Hitchings & Latham, 2016, p6), implying 
that individuals who choose to run alone can be important participants in running research. 
Technology-based interventions such as apps and podcasts can be more cost-effective, 
accessible and convenient than traditional interventions (Lewis, Napolitano, Buman, 
Williams & Nigg, 2017). Running podcasts for beginners seem to be the perfect vehicle for 
such individuals to start (or return to) running, but maximising adherence is a key priority 
given the high attrition rates of many apps (Klotzbach, 2016).  
Exercise	enjoyment	
In line with the central thesis of this study, improving affective responses to exercise might 
be an important way to improve exercise adherence, as found in the Running Commentary 
study. Measuring affect during exercise is not always practical, however. Raedeke (2007) 
found that exercise enjoyment was positively related to exercise-related increases in positive 
affect, with exercise enjoyment distinguished from affect as feelings about exercise versus 
feelings in general. Exercise enjoyment is associated with exercise adherence (Wankel, 
1993), and is defined as ‘a positive response to the movement experience that reflects 
feelings such as pleasure, liking and fun derived from the activity (Scanlan & Simons, 1992, 
cited Raedeke, 2007, p 106). In a meta-analysis of 82 studies, Rhodes, Fiala and Conner 
(2009) found that positive affective judgements about exercise (one of which is exercise 
enjoyment) were significantly related to overall physical activity, with a medium-large effect 
size (overall r=.42). They also conclude that affective judgements can be modified by 
experiential interventions, such as music, activity type, outdoor environment and increasing 
self-efficacy. Other research shows that women who select exercise types they enjoy are 
more active versus those prioritising health or weight loss (Segar, Eccles & Richardson, 
2008, 2011). Maximising enjoyment of a run-walking programme therefore seems important 
in aiding adherence, and is likely to be related to increases in positive affect during exercise 
(Raedeke, 2007).  
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Intervention	elements	for	the	WalkJogSmile	programme	
The NHS C25K programme uses the same run-walk intervals taken from one of the first 
programmes put online however, there is no evidence behind the choice of interval lengths 
used in the programme (personal communication, Josh Clark, 2nd October 2015). The C25K 
programme promoted by the NHS and used in many beginner running programmes around 
the world has not been systematically evaluated to optimise the running experience or 
enjoyment for beginner runners, but remains unchanged since its original conception 
(personal communication, Josh Clark, 2nd October, 2015). Despite the endorsement of the 
NHS and success of the NHS C25K programme in helping many people start to run (at least 
as indicated by downloads as discussed earlier), my research with groups using this 
programme and other similar programmes detailed in the Running Commentary study 
showed there may be room for improvement. To reiterate, the suggested intervention 
elements from the Running Commentary chapter are: 
1. Structure: shorter intervals in early weeks, simplify structure, clear signposting 
2. Anticipation of end: add interval reminders, include countdowns and add sprint finish to 
end of session 
3. Affect regulation: affect regulation of intensity using FS, affect regulation of ‘optional’ 
extra intervals 
4. Attention: instructions to pay attention to the environment, to interpret bodily cues 
positively, adding music, including humour and instructions to smile 
5. Progression: reminders of progress made, objective feedback (e.g. using Strava) 
The WalkJogSmile (WJS) programme and podcasts were developed using the intervention 
elements described above, and are described more fully in the materials section. The intervals 
were designed to start at 30 seconds, since this interval has been shown to be more pleasant 
than longer intervals using HIIT exercise (Martinez et al., 2015). The programme length for 
C25K is nine weeks, and the WJS programme was also designed as nine weeks long for 
comparison. As the main goal of C25K is to run continuously for 30 minutes in the final 
week, this was also the goal of WJS. The intervals in intervening weeks were then allocated 
to increase as smoothly as possible within these constraints, and in consultation with an 
experienced running coach and beginner group leader (personal communication, Geoff 
Wells). The developer of the C25K programme was also interviewed for his thoughts on how 
the structure of the C25K programme could be improved (personal communication, Josh 
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Clark). Clear signposting was also added to the podcasts so that participants knew which 
interval they were on at all times and how many remained. The FS was described verbally to 
participants at the beginning of the programme, with reminders throughout to use it to speed 
up, slow down, or whether to walk additional jogging intervals. Countdowns were added to 
every session to allow for a short sprint finish of 30 seconds at the end of each session, and 
countdowns were added for the final 10 seconds of every interval so that participants knew 
when the end was about to occur.  
I recorded the podcasts after writing scripts for each week, and a university technician mixed 
these recordings with the music provided, as well as with the C25K app recording (the app 
was used instead of the podcast as it already had music within the recording). The music used 
for both podcasts was chosen after consultation with an expert in music and exercise 
(personal communication, Rachel Hallett). Music chosen for the running intervals was 
between 125 and 140 bpm, since that is preferred by exercisers (Karageorghis & Priest, 
2012), and was mostly electronic/dance in nature and ‘upbeat’, without lyrics. Music was 
downloaded from websites offering free music under Creative Commons licenses. A list of 
tracks and links is included with the podcast download links. The music for the walking 
recovery intervals, warmup and cooldown was slower in tempo, to cue participants to walk.  
Due to the necessity of producing podcasts for each programme together with music and the 
large amount of work entailed, there was little opportunity for piloting the podcasts in 
advance of the study. Minor changes to the music used or audio volume were made after I 
tested the podcasts when outdoors on busy roads, to ensure that participants could hear the 
podcast under normal conditions, and that the tempo was correct for walking or jogging. The 
Strava recording method was also piloted by me to ensure the automatic questionnaire link 
was emailed after each session was uploaded to Strava, and that data were correctly recorded 
using Qualtrics.  
Since the C25K programme has not been previously evaluated in the research literature, 
qualitative feedback will also be sought from participants following that programme, to see if 
any aspects of that programme are found to be particularly useful to participants, which could 
then be incorporated into the WJS programme.  
 
 
 
 150 
Research	questions	
 
Research question 1: How enjoyable is the WJS programme, and is it more enjoyable 
than C25K? 
This question was primarily answered using a quantitative enjoyment measure to compare 
enjoyment of the WJS programme with C25K, with some qualitative data to give context  
Research question 2: What were people’s experiences of WJS and C25K programmes 
and podcasts, and how could WJS be optimised? 
Qualitative data were used to gain an in-depth understanding of people’s experiences of the 
WJS and C25K programmes, and to see if further optimisation of WJS would be useful or 
desirable  
Research question 3: Is the study design feasible for scaling up to a larger trial? 
One aim of this study was to assess procedures for recruitment, eligibility screening, 
randomization, participant access to materials, data collection via Strava and study 
completion rates, to assess feasibility for a future potential large-scale randomized trial 
comparing WJS and C25K programmes. 
 
Methods	
 
Design	
WalkJogSmile used an embedded design, with a smaller quantitative component in a larger 
qualitative study (Tariq & Woodman, 2013). The qualitative method (online longitudinal 
diary study) was the major element, in order to assess the acceptability of the WJS 
programme, to explore any desired changes to the programme, and to see if any of the C25K 
programme elements would be useful additions to WJS. The smaller, quantitative element 
(enjoyment scale results) were used to see whether the WJS programme was enjoyable for 
participants as it was designed to be, and the C25K programme enjoyment results were used 
as a comparison, because this programme was not explicitly designed to maximise 
enjoyment. The follow-up interview was intended to give more depth to the diary study 
responses, and also to provide a more expansive picture of how participants found the 
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programme. Although this study only had a small number of participants, it was longitudinal 
and over time an unexpectedly large amount of qualitative data was provided by participants 
beyond just the areas of programme acceptability and potential improvements. This 
additional qualitative data was considered to give valuable information over time on the 
context of affective responses to exercise, and the factors, processes and context of using an 
affect-regulatory approach. For this reason, the qualitative data from the diary study and 
follow-up interviews were combined with the qualitative data from other studies to give the 
synthesis in chapter five. 
The approach used in this study was a ‘person-based’ perspective, where the aim is to 
develop behaviour change interventions based on comprehensive understanding of the 
perspective and psychosocial context of the intended users, using in-depth qualitative 
research (Yardley, Morrison, Bradbury & Muller, 2015). This approach is intended to 
complement and integrate with theory-based and evidence-based intervention development 
rather than to replace these (Yardley et al., 2015). The C25K programme was developed by a 
non-expert (see introduction) without reference to behaviour change techniques (BCTs), 
however a basic comparison of elements of the C25K programme with the CALO-RE 
taxonomy of BCTs for PA and diet (Michie et al., 2011) shows that C25K contains certain 
aspects such as: setting graded tasks (gradual increase in length of running intervals), 
providing instruction on how to perform the behaviour (via the podcast) and goal-setting 
(running three times a week for nine weeks). A full mapping of BCTs in the C25K and WJS 
programmes is beyond the scope of this chapter, and here the person-based perspective is 
used as a more granular approach, to build on the previous success of C25K and the evidence 
for improving it from the Running Commentary study. 
The person-based approach has been used successfully in digital health related behaviour 
change interventions, as digital interventions are often used independently (as in this 
programme). The goals of the person-based approach are ‘ensuring usability, acceptability 
and satisfaction’ [of the intervention from the user’s perspective], but also that the 
interventions are ‘motivating, enjoyable, informative, convincing, and most importantly that 
they change behaviour and/or enhance well-being’ (Yardley et al., 2015, p3) These goals are 
in line with the aims of this study, as the ultimate goal is to test and optimise an intervention 
which people can use independently, and the affect-based rationale to the Walk Jog Smile 
programme means that enjoyment is central to its potential success since positive affect and 
enjoyment are related, (Raedeke, 2007).  
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In order to meet these goals, the study design was a longitudinal mixed methods online diary 
study, to follow people’s experiences of the run-walking podcasts over time and under similar 
conditions to which people would be using them ‘in the wild’. Participants logged their run-
walking sessions using a popular run recording app (StravaTM), with a feedback questionnaire 
emailed automatically to participants after they saved each run-walking session to StravaTM.  
Feedback data consisted of mostly short qualitative feedback structured around people’s 
experiences of each session, plus a quantitative measure of enjoyment of each session. There 
was also an optional qualitative retrospective interview at the end of the programme.  
Recruitment	and	eligibility	screening	
Following approval obtained from an ethical review committee at the University of Surrey 
(see Appendix S for letter), participants were recruited online via social media and virtual 
snowball sampling, with potential participants directed to a study website giving details of 
the study (see Appendix M), and a link to a screening questionnaire, participant information 
sheet, online consent and baseline questionnaire (see Appendix N). All data collection was 
completed during the months of January 2018 to September 2018.  
Participants were asked to complete a baseline questionnaire through web-based 
questionnaire, QualtricsTM, USA (see chapter one for details). Via this online tool, 
participants were given the participant information sheet to read and asked to consent to 
participate. Potential participants then reported their levels of PA and were screened to make 
sure that they met the criteria of being physically inactive and therefore did not reach the 
recommended levels according to the 2019 UK Physical activity guidelines (accumulating 
150 minutes, in bouts of 10 minutes or more, of moderate intensity PA per week) regularly 
during the previous six months. They completed a PAR-Q (Physical Activity Readiness 
Questionnaire) to ensure they were not at risk of adverse PA-related outcomes, and they 
confirmed they had a suitable mobile phone for podcasts and StravaTM, and sufficient time in 
their future schedules to complete a 9-week programme. Participants not meeting eligibility 
requirements were informed that they did not qualify for the study and thanked for their time.  
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Materials	and	measures	
Participant	instructions	
Participants were emailed a ‘getting started’ instruction sheet giving general advice on topics 
thought to be helpful to beginners, such as clothing, shoes, safety and routes (see Appendix 
P). Participants were also emailed instructions on how to download Strava and set up privacy 
settings (in Supplementary File 3, see Appendix C for very similar instructions sent to 
Resolve to Walk participants), how to use Strava (in Supplementary File 3, see Appendix C 
for similar instructions sent to Resolve to Walk participants), how to download the podcasts 
(see Appendix P), some post-run stretches (given in Supplementary File 4), and a week-by-
week outline of the relevant run-walking programme (see Appendix O). An example 
WalkJogSmile script is also available in Supplementary File 2. 
 
The	running	podcasts	and	programmes	
The running programmes were both 9 weeks long and participants were asked to follow the 
30-40-minute-long sessions three times a week, running and walking when instructed by the 
podcast. See Appendix O for the WJS and NHS C25K week-by-week programme 
descriptions. Both podcasts included instructions on when to run and when to walk, and 
included the same music in both podcasts. A sample script for WJS is included in 
Supplementary File 2.  
 
Podcasts were accessed via a Google Drive link which was emailed to participants along with 
full instructions on how to download the podcasts to the participant’s mobile phone. 
Participants were required to download the Google Drive app in order to download the 
podcasts, and once the podcasts were downloaded to the phone they were accessible when 
participants were offline. Podcasts are available to listen to via these links, along with a list of 
the music tracks used in both podcasts:  
WJS: https://drive.google.com/open?id=1UPcNL_h67PEipZ8_lW03MVzektllih0d 
C25K: https://drive.google.com/open?id=1fK563lpkzXfJIngGq6ejQ0erNkyHioEl  
Table 22 gives a brief summary of some of the similarities and differences between C25K 
and WJS programmes and podcasts.  
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Table 22: Similar and different aspects of WalkJogSmile and Couch25K programmes and podcasts 
 C25K WJS 
Warmup 5-minute walk 
Run-walk interval 
length 
Longer except for  week 9  
(e.g. week 1=1-minute running) 
Shorter until week 9 (e.g. Week 1:=30 
seconds running) 
Run-walk interval 
structure 
Mixed between sessions in some 
weeks (week 3, week 5) 
Consistent for every session of the 
week 
Run-walk interval 
increases 
Inconsistent, some large jumps (e.g. 
8 mins to 20 mins in week 5) 
Consistent  
Signposting Occasional, missing halfway point, 
usually only at start and near end 
Frequent, consistent throughout 
session (e.g. ‘this is run 7 of 9’) 
Optional running 
intervals 
No 
 
Yes, every week 
Countdowns No Yes, every running interval 
Sprint finish Only in last few weeks Every session, at end of final interval 
Affect regulation Sporadic, recommendation to not 
run too fast ‘just a light jog’ 
Use of FS throughout all sessions, 
instructions to slow down if FS 
decreases, instructions on ‘optional’ 
jogs if FS is ok 
Attention to 
environment 
No specific instructions Instructions to pay attention to 
environment, throughout programme 
Attention to bodily 
cues 
Instructions on how to deal with a 
stitch 
Instructions to interpret bodily cues 
positively (occasional) 
Humour None Occasional humour, instructions to 
smile occasionally 
Music Same music used for both podcasts 
Progression Sporadic, unstructured Regular, specific, e.g. ‘you’re now 
running 3 times longer than in week 3’ 
Objective feedback 
(for study only) 
Strava used for both programmes 
Cooldown 5-minute walk 
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StravaTM	(run-recording	app)	
The StravaTM app was used in the Resolve to Walk study and is discussed there, see chapter 
two for more details. Participants were given full instructions on how to download the Strava 
app, use a study pseudonym and set up their privacy settings. I followed participants on 
Strava via a WalkJogSmile account, with participants accepting my follow request. This gave 
me access to their data recorded on StravaTM. 
Measures	and	questionnaires	
Baseline	information	
Demographic and background information collected was: gender, age, education level and 
any previous experience of beginner running programmes.  
Longitudinal	measures	
Physical	Activity	Enjoyment	Scale	(PACES)	
The short 8-question version of this scale (Mullen et al., 2011) was used in the online diary 
questionnaires emailed immediately after each run-walking session. This scale asks to what 
extent participants agreed with the statements: ’I found it pleasurable’, ‘it was a lot of fun’, ‘it 
was very pleasant’, ‘it was very invigorating’, ‘it was very gratifying’, ‘it was very 
exhilarating’, ‘it was very stimulating’, and ‘it was very refreshing’. This scale has been 
validated in older community-dwelling adults and shown to be consistent across different 
exercise groups and over six months (Mullen et al, 2011). Although the age group (mean 
age=66 years) used in the validation was older than the participants in this study, the WJS 
participants were low-active (as in Mullen et al.’s study) and there is nothing specific to these 
questions to suggest they apply uniquely to older adults but not to younger adults. In addition, 
the shorter nature of this scale makes it more suitable for use in brief online questionnaires 
administered just after the run-walking sessions compared with longer versions of the scale to 
minimise participant burden.  
Run-walking	measures	
Participants were asked to record and upload each running session using Strava, for 
automatic data collection for each participant. This allowed the time, distance, number and 
programme week/day of running sessions completed to be measured for each participant. 
Participants were asked to save each session using the programme week and day of their run-
walk session (e.g. ‘Week 1 day 1’).  
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Diary	study	questionnaires	
Usability, satisfaction and enjoyment of podcast and run-walking sessions were probed by 
questions such as ‘what was the best bit of your run today?’, ‘what was the worst bit of your 
run today?’, ‘Did anything interesting happen on your run today?’ (these questions were also 
included as a memory prompt for the interviews), and two open-ended questions about the 
programme and the podcast respectively ‘If you have any suggestions on how to improve 
today’s running session, please add them here’ and ‘Do you have any comments on today’s 
podcast? Please comment on the instructions given, the music and any aspect you either liked 
or disliked. The more detail you give, the more I can improve future podcasts’.   
Details about the run such as route, weather and difficulty of run (e.g. whether the number 
and length of running and walking intervals were suitable) were also requested via multiple-
choice questions, intended to prompt participants’ memories about the run, both to give 
feedback and for the post-programme interview. A final open-ended feedback question 
prompted anything forgotten or which wasn’t covered by previous questions (for example 
participants used this in communicating with me about injuries or holidays etc.) ‘If there’s 
anything else you’d like to add, please do so here’.  
Enjoyment was also measured quantitatively for each session via the PACES scale (described 
above). A copy of the online feedback questionnaire is given in Appendix Q. 
Retrospective	interviews	
The post-study interview was semi-structured and focused on the specific feedback and 
experiences of the individual participant. Yardley et al. (2015) recommends that when asking 
for user views, questions be kept as open as possible, in order for novel insights to be gained 
from participants which might not be predicted by the researcher. Yardley et al. also suggest 
that keeping a diary of aspects of the intervention which were helpful/unhelpful, easy/hard to 
use, and aspects they particularly liked/disliked is useful, so this diary can be used during 
retrospective interviews to help participants to recall these aspects. In this context, the online 
feedback questionnaires completed by participants just after each session constitute the diary 
entries here, and were used as the basis of the questions in the retrospective interview at the 
end of the programme. Similar to using a photo elicitation interview, participants were shown 
their questionnaire results and Strava routes to ‘jog’ their memories about individual sessions. 
They were emailed a summary table of their questionnaire responses and a document 
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showing all of their Strava recordings, showing the route maps, titles and any photos or 
comments they added to their Strava records. 
Although the specific questions asked were tailored to the individual participant’s specific 
feedback and experiences during the study, the general areas covered were: 
• Participants’ overall thoughts about the programme they followed, giving a global 
summary of the programme and their experiences 
• Any problems experienced during the programme 
• Questions relating to participants’ specific week-by-week feedback on the 
programme and podcasts 
• Participants’ opinions on the music used during the podcasts 
• Participants’ thoughts on the structure of the programme, and of individual 
sessions 
• Participants’ suggestions on how the programme and/or podcasts could be 
improved for future users 
• For the WJS podcasts: how participants found using the FS during the run-
walking sessions: whether they found it easy or hard to use, useful or not in 
adapting their speed and taking additional walking breaks, and fun to use or 
annoying (these results are discussed in the qualitative synthesis chapter so will 
not be detailed in this chapter) 
Procedure	
Baseline	measures	and	initial	participant	instructions	
Once participants were screened as eligible they completed further online questions on 
demographic information, and previous experience of beginner running podcasts/apps. 
Participants were also asked to choose a pseudonym for the study, however these were too 
revealing in terms of some people using their real names or screen nicknames, so all 
participants were later allocated new pseudonyms for data analysis and reporting purposes. 
Participants were then randomly allocated to one of two conditions: the C25K podcast or the 
WJS podcast via the QualtricsTM software. Finally, participants were emailed instructions on 
getting started (e.g. clothes, shoes), how to download the podcasts and the StravaTM app to 
their phones, and post-run stretches. Participants were asked to follow the Walk Jog Smile 
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StravaTM account so that I could request to follow them back and therefore have access to 
their StravaTM data. If participants did not do this they were sent up to two reminders.  
Longitudinal	data	collection	
Participants were asked to record and upload each running session using StravaTM. This 
allowed the time, distance and number of running sessions completed to be measured for 
each participant. Participants were asked to use a single item enjoyment rating for each of 
their runs, to be included as part of the ‘title’ they gave runs (e.g. ‘Week 1 day 1 7/10’), 
however most participants forgot or (for WJS participants) confused it with the FS, so this 
will not be discussed further. 
Uploading each running session triggered an automatic email to the participant asking them 
to fill in an online feedback questionnaire via QualtricsTM for the session they had just 
completed. It was emphasised to participants to complete the questionnaire as soon as 
possible after finishing their running session to allow them to give as much feedback as they 
can before forgetting the finer details, as retrospective recall might miss important 
information (Rose & Parfitt, 2010).  
A few weeks before they finished the programme, participants were asked if they would be 
interested in taking part in a retrospective interview about how they found the programme. 
Participants who did not complete the programme were also invited to be interviewed, 
however although some of these participants expressed an interest, they did not respond to 
requests to schedule an interview. They were asked one final time for availability, however no 
programme non-completers responded to this request. The final number of participants who 
did the interview was therefore six (four WJS, two C25K), and these were all completers of 
the programme.  
 
Data	analytic	strategy	
Quantitative	results	
Enjoyment results: for PACES results, descriptive statistics were obtained for the individual 
scale items as well as a mean PACES score for each participant and weekly means. Despite 
the small number of participants in this study, there were a large number of responses to the 
PACES scale since participants completed this after every run-walking session throughout the 
programme. Since the number of responses varied considerably across participants (both due 
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to non-completion and to multiple attempts at some weeks by some participants), results were 
aggregated within participants before analyses. PACES results were compared between 
podcast conditions, and finally PACES results were compared across weeks for the two 
programmes, to see if there were any differences in enjoyment across the length of the 
programmes. 
 
Qualitative	results		
Interview transcripts were imported into QuirkosTM qualitative analysis software (version 2.0) 
for coding and initially analysis. QuirkosTM is described in Chapter One. Feedback 
questionnaire responses were also imported into QuirkosTM for separate coding and initial 
analysis before bringing both analyses together to look for additional information the 
interviews could offer, given the in-depth nature of the interviews versus the short-format 
questionnaire responses.  
The analysis method used was thematic analysis, which is described in detail in chapter one, 
since it was the major analytical method for the qualitative data throughout this thesis.  
The thematic analysis steps were carried out with the research questions in mind, since there 
were also many codes and themes which were not relevant to the research aims but will be 
covered in the synthesis chapter. 
To some extent, the themes identified here relate to the feedback prompts used in the 
questionnaires (participants were asked to assess podcasts, sessions, music and potential 
improvements), however the sub-themes were not prompted by the feedback questions but 
were instead identified from the data in an inductive way (for example, participants said 
sprint finishes were the ‘best bit’ of a session, or C25K participants said they liked the 
‘running tips’ provided). Although the sub-themes were organised into themes along the lines 
suggested by the feedback questionnaires, the content and structure of the themes were 
derived from the data. The analysis was conducted on both data sets together for both 
programmes, so that any differences or similarities between the programmes could be 
identified for each sub-theme, grounded in the data.  
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Results	
A participant flow diagram is given in Figure 11 
 
 
 
Figure 11: Participant flow diagram for WalkJogSmile study 
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Quantitative	Results	
Participant	characteristics	
The mean age of participants was 36.6 years, from 26 to 55 years old. Only one male logged 
any runs, dropping out after two runs. Ten participants were educated to degree level, eight to 
postgraduate level. These participants are described in Table 23.  
Table 23: Participant characteristics for WalkJogSmile study 
Participant 
pseudonym 
Age  Podcast 
condition 
Previous podcast/app 
experience 
Final running 
session completed 
Interviewed?  
Lisa 45 C25K none completed no 
Helen 52 C25K none completed yes 
Lizzie 34 WJS yes, did not complete completed yes 
Marie  36 C25K yes, completed Wk7  no 
Jenny  26 WJS yes, did not complete Wk3 no 
Sarah  28 C25K none completed no 
Dorothy  30 WJS none Wk6 no 
Karen  45 WJS none Wk1 no 
Anne 41 WJS yes, did not complete completed yes 
Dinah 55 WJS yes, completed once completed yes 
Marianne 29 C25K yes, completed Wk 5 no 
Agata 29 WJS none completed yes 
Trina 29 WJS none Wk 5  no 
Katie 32 C25K none Wk 1 no 
Tom 47 WJS none Wk 1  no 
Emma  41 C25K yes, completed once completed yes 
Carole  34 C25K yes, did not complete completed no 
Julie  26 WJS none Wk 1  no 
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Programme	completion	
Five (of the eight) participants completed the C25K programme and four (of 10) completed 
the WJS programme. Only one participant formally withdrew from the study, saying she had 
a back injury. Eight participants said they had previously attempted a beginner running 
programme similar to C25K, however only three of these had completed the programme. 
Two of these participants had multiple previous attempts at beginner running programmes. 
Strava	and	Qualtrics	data	collection	
The automated link between participants uploading a running session on Strava and receiving 
an email asking them to complete their feedback questionnaire worked well, with only an 
occasional problem (usually due the Strava run taking a while to load). A total of 151 
feedback questionnaires were completed for WJS and 186 for C25K, with some of these 
being repeated for sessions. 
Enjoyment	results	(PACES	scale)	
As discussed in the data analytic strategy section earlier, individual PACES scale items and 
weekly mean PACES scores were aggregated across participants.  
The PACES scale showed acceptable reliability (Cronbach’s alpha) over the whole programme  
(alpha=.96), at week 1 (alpha=.90), at week 5 (alpha=.96) and at week 9 (alpha=.93) 
An analysis of PACES results for people who completed the programme versus those who 
did not complete the programme was carried out, to see if there were any differences in 
enjoyment between completers and non-completers. This difference was not significant 
t(16)=-0.409, p=.34 (one-tailed), 95% CI [-1.31,0.89], with a small effect size (r=.10). 
Results for the scale items were skewed and kurtotic for some items, so medians and 
interquartile range (IQR) are reported as well as means in Table 24. The mean total PACES 
score was normally distributed. WJS participants reported greater enjoyment over the 
programme (M=5.60, S.D.=0.63) than C25K participants (M=4.93, S.D.=1.41). This 
difference was not significant t(16)=-1.34, p=.10 (one-tailed), 95% CI [-1.72,0.39], however it 
did represent a medium effect size (r=.32).  
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Table 24: Mean, median and IQR results for mean PACES questionnaire items and total scores 
for each podcast condition, aggregated across participants and across all weeks 
Scale item WJS podcast 
mean (median) 
N=10 
WJS 
IQR 
C25K podcast 
mean (median) 
N=8 
C25K 
IQR 
I found it pleasurable 5.68 (5.68) 1.15 4.72 (4.96) 1.44 
It was a lot of fun 5.31 (5.61) 1.82 4.50 (4.67) 1.78 
It was very pleasant 5.41 (5.39) 2.05 4.63 (4.91) 1.63 
It was very invigorating 5.82 (6.13) 1.46 5.23 (5.52) 0.82 
It was very gratifying 6.22 (6.57) 1.09 5.36 (5.68) 0.79 
It was very exhilarating 5.38 (5.85) 1.92 4.74 (5.09) 1.65 
It was very stimulating 5.36 (5.57) 1.38 5.03 (5.30) 1.23 
It was very refreshing 5.59 (5.93) 0.83 5.24 (5.59) 1.68 
Total PACES score 5.60 (5.66) 1.06 4.93 (5.20) 1.27 
 
Results for each week of the programmes are given in Table 25, showing that means and 
medians were higher at every week for WJS compared with C25K. 
Table 25: Mean total PACES results by week for podcast conditions 
Measure WJS podcast 
mean (median) 
WJS IQR 
(N) 
C25K podcast 
mean (median) 
C25K IQR (N) 
PACES mean Week 1 5.27 (5.44)  1.36 (10) 4.66 (5.09) 2.50 (7) 
PACES mean Week 2 5.61 (5.75)  1.79 (7) 4.51 (4.94) 1.42 (7) 
PACES mean Week 3 5.90 (6.08)  0.67 (7) 5.03 (5.59) 1.10 (7) 
PACES mean Week 4 5.88 (5.92)  1.15 (6) 4.75 (5.00) 0.92 (7) 
PACES mean Week 5 5.94 (5.81) 0.76 (6) 4.63 (4.99) 0.67 (7) 
PACES mean Week 6 5.65 (5.66) 0.82 (5) 4.58 (5.16) 0.87 (6) 
PACES mean Week 7 5.95 (6.26) 1.67 (4) 4.84 (4.94) 0.80 (6) 
PACES mean Week 8 5.70 (5.60) 1.32 (4) 5.29 (4.94) 1.92 (4) 
PACES mean Week 9 6.00 (6.17) 1.96 (4) 5.59 (5.63) 1.89 (4) 
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The number of participants dropped noticeably after week 1 (from 17 to 14 participants, one 
further participant started at week 1 but did not record PACES scores that week) and also 
after week 5 (from 13 to 11 participants), after this the number decreased even further, to 
N=10 at week 7 and N=8 in the final two weeks. For this reason, only week 1 and week 5 
were chosen for comparison of PACES scores between programmes. The first week might 
have been when enjoyment was either most or least important (for example if participants 
were not really invested in the programme but just trying out the first podcast, or alternatively 
they might have given up if they found it very unenjoyable). Week 5, despite a lower number 
of participants, was thought to be the most likely to show lower PACES scores for C25K 
participants, since there is a large jump from 8 to 20 minutes of continuous running. 
Participant numbers were very low after this week so no further analyses were done after 
week 5.  
At week 1 data were normally distributed. WJS participants reported greater enjoyment in 
week 1 (M=5.27, S.D.=079) than C25K participants (M=4.66, S.D.=1.61). This difference 
was not significant t(15)=-1.04, p=.16 (one-tailed), 95% CI [-1.85,0.64], however it did 
represent a medium effect size (r=.26).  
At week 5 C25K data were negatively skewed (skew=-2.86) and kurtotic (kurtosis=3.57).  
WJS participants reported greater enjoyment in week 5 (Mdn=5.81) than C25K participants 
(Mdn=4.99), z=-2.36, p=.007 (one-tailed, exact), with a large effect size (r=.65).  
 
Qualitative	findings	and	discussion	
The mean interview time was 55 minutes, with a minimum of 30 and maximum of 83 
minutes. Five interviews were carried out either by telephone (n=2) or via Google Hangouts 
audio (n=3). One participant had technical issues and asked to be interviewed via Google 
Hangouts messaging (i.e. using text instead of voice). Despite the time lag and cross-posting 
of messages in this method, this participant gave rich and interesting responses, and had 
already given detailed feedback in her feedback questionnaires and via comments on Strava, 
so in many ways this interview was the most detailed and successful despite the different 
interview method. Interviews were audio-recorded and transcribed in full before analysis. 
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Following coding of both diary (questionnaire) entries and interviews, an assessment was 
made of the topics participants discussed which were directly relevant to the programmes and 
podcasts and hence to the intervention development. These subjects were further developed 
into four over-arching concepts: the overall structure of the programme, the structure of the 
sessions, podcast feedback, and aspects common to both programmes. These themes and 
associated sub-themes are illustrated in table 26. 
 
Table 26: Themes and sub-themes for WalkJogSmile qualitative results 
Theme Sub-theme 
Programme structure Overall feedback 
 ‘Hard’ weeks/sessions 
 Repeating weeks 
Session structure Clarity and signposting 
 Anticipation of the end 
 Sprint finishes 
Podcast feedback Encouragement  
 Enjoyment, smiling and laughing 
 Talking and ‘talking back’ 
 Running ‘journey’ 
 Running ‘tips’ 
Common aspects across programmes Warmup 
 Cooldown  
 Music  
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Theme	1:	Overall	structure	of	programme	
Participants gave feedback about the programmes as a whole, which included general 
feedback, sessions or weeks which they found hard and their thoughts and experiences of 
repeating weeks.  
WJS	feedback	
Overall, the WJS participants gave positive feedback by the end of the programme: 
Diane, WJS week 9: I smiled most of the way round today - everything went right for me. 
Does what it says on the tin - walk jog smile!  
Despite WJS being designed to be easier than C25K in the first few weeks, one participant 
expressed the difficulty of even 30 seconds of running when she had not run before: 
Agata, WJS, interview: yeah overall it was really good for me, because I never was interested 
in running really so I thought it was boring and I wouldn’t be able to do it but then, and even 
on the first run I kind of struggled with the 30 seconds running and then 90 seconds of rest 
and I still struggled 
Participants said they found the WJS programme to be ‘achievable’ and expressed pleasure at 
finding out that they were capable of achieving the set intervals.  
Julie, WJS, week 1: Realising 30 seconds is actually manageable!  
Some participants said they appreciated the ‘optional runs’ and knowing the breaks were an 
alternative, suggesting that framing some of the runs as ‘optional’ was successful in helping 
participants feel less shame or failure at needing extra recoveries: 
Jenny, WJS, week 3: Struggled a bit with the step up to week 3 but completed all the runs 
(walked the optional runs)  
One participant said they liked feeling that they were consolidating their progress by 
repeating each week’s session three times, in contrast to the C25K programme where a few 
weeks feature large jumps in running interval length and different interval lengths within the 
same week: 
Anne, WJS: I like the fact that you repeat the week three times. The C25K increases much 
more frequently which can be demoralising … At least with repeating three times you know 
that you won't find all of them tough and you are consolidating your fitness.   
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C25K	feedback	
Feedback on C25K was also generally positive, albeit much of this was from participants 
who had overcome the hurdle of the final difficult weeks, and in particular the big jump in 
running at week 5: 
Emma, C25K, interview: on the whole…it worked. I think without doing a podcast I don’t 
think there’s any way I would have done the jump from 8 minutes to 20 minutes running you 
know, I would have done far smaller increments than that but obviously I could do it, so it 
worked and you got the sense of satisfaction from making that big leap’  
Global feedback about both programmes was positive, though this might have been coloured 
by the interviews being conducted only with participants who completed the programmes, 
who were therefore disposed to feel a sense of achievement and to feel positively towards the 
programmes. Phillips and Chapman (2012) found a reciprocal relationship between 
performance success and reported enjoyableness of a behaviour in the longer term, 
suggesting that even behaviours which are initially not enjoyed can become more enjoyable 
with repetition. There was, however, also negative feedback on some individual sessions in 
the post-session feedback, suggesting that participants were open about struggling with 
sessions and willing to discuss these, giving a more balanced picture of the programmes.  
WJS participants described the programme as achievable and no participant said the 
programme was too easy, indicating that the shorter intervals in the early weeks were 
probably successful. The ‘optional’ runs seemed to be taken as optional rather than as a sign 
of failure, and the repetition of the three sessions each week was liked by some. It might be 
useful to include in the podcast some guidance on treating these three runs as consolidation in 
early weeks, with perhaps further graded possibilities to increase autonomy e.g. suggesting 
that depending on how they feel, people take the additional jogs as walking recoveries for the 
first two sessions with the aim of jogging all of the intervals by session 3. Since Ekkekakis 
(2009a) suggests that self-selecting the pattern of intervals and not just the intensity could 
promote autonomy (and hence improve affective responses), this could be a useful way to 
allow participants to further tailor the exercise pattern to their own abilities and needs on the 
day of the exercise session.  
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‘Hard’	weeks/sessions	
Many participants had the odd bad session or week where they found the session hard due to 
various factors, which applied to both programmes: 
Dinah, WJS, week 3: Managed all the run but boy was it hard… Haven’t run for a week and 
have felt a bit under the weather  
WJS participants who had done C25K previously reflected that they appreciated the lack of a 
large jump in running length in week 5, and said that they found the increases between weeks 
generally manageable in WJS: 
Dinah, WJS, interview: It didn’t seem as though there was a huge hurdle to overcome at any 
point really you know with traditional C25K everybody knows about Week 5 day 3 … I 
remember it as being completely negative 
For C25K, there were some negative comments around the week 5 point, where there is a 
large increase in running time: 
Marianne, C25K, week 5: This was the WORST. I AM DEAD  
Marianne, C25K, week 5: This was horrible. I might never run again.  
Helen, C25K, week 5: I felt that it was quite hard and boring from the 10th to the 18th minute  
One C25K participant expressed that she struggled with the boredom of continuous running: 
Sarah, C25K, week 7: I actually find running soooooo boring! I didn't mind the intervals 
because it was variety but continuous running is awful!  
C25K participants (particularly those new to running) made comments about pacing being 
hard, or starting too fast too early: 
Carole, C25K, week 2: Getting tired very early on in the run  
Marianne, C25K, week 4: I got a stitch in the first 5-minute run.  
In contrast, although there were a few comments about difficulty of pacing for WJS 
participants, they generally seemed to find pacing easier (as anticipated due to using the 
Feeling Scale, which some people attributed this to): 
Dorothy, WJS, week 6: I’ve found that I'm using the Feeling Scale more as the weeks go on. 
The first few weeks I didn't really need it, I guess because I wasn't running for that long but 
today I made real use of it to help myself pace myself and slow down.  
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However, participants who made it to the end of the programme for C25K seemed to have 
taught themselves better pacing in general by the end of the programme: 
Helen, C25K, week 9: I had the energy to speed up at the last five minutes point, and even 
more during the last 60 seconds 
Participants expressed that some weeks or sessions were harder than others, particularly 
C25K participants pacing themselves in the early weeks and in week 5 where there is a large 
jump in running intervals. Brick et al. (2018) found that for novice runners, learning to adjust 
pace (usually slowing down) helped avoid unpleasant physical sensations, and Marcora 
(2010) notes that pace regulation improves over time with experience of running distances 
and perceived effort, which seems to have happened for participants in both programmes. It 
seems that in the early stages, learning to pace oneself is key to avoiding unpleasant sensory 
experiences, and that WJS participants found this easier generally despite the occasional bad 
day.  
Repeating	weeks	
Almost all participants repeated at least one session, with some repeating multiple sessions 
and/or multiple weeks. The reasons for these repetitions were complex and diverse, from 
participants reporting niggles or injuries, to snow/ice or personal commitments. It was 
obvious that completing three sessions a week for nine weeks is an extremely challenging 
task for many low-active people, reflected in the number of people who needed repetition of 
sessions, the number of people who dropped out of the study, and the number of people who 
reported not completing a programme in the past. The structure of both programmes was 
valued by participants as valuable guidance towards their goal of continuous running: 
Lizzie, WJS, interview: yes, whenever you told me to walk I walked, and whenever you told 
me to run I ran …I followed the rules  
This same structure could be seen negatively, however, if people felt that they had ‘failed’ if 
they needed to repeat weeks or if they found it excessively hard: 
Helen, C25K, interview: I think repeating some weeks made it more possible for me to 
complete the program. I don't think I could have completed it in the 9 weeks…I don't know 
how hard it is acceptable for it to be  
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It was suggested that giving people ‘permission’ to repeat weeks if necessary (e.g. due to 
injury, weeks off running or just finding the sessions too hard) might help, and this is 
something which could be added to the WJS podcast: 
Helen, C25K, interview: I think if it is mentioned in the podcast that it is ok to take longer, 
people would be less inclined to feel like a failure  
Kwan, Bryan and Sheeran (2018) carried out a diary study looking at the dynamics of success 
and failure and found that positive post-behaviour evaluations of success or failure may 
stabilise positive intentions and help maintenance. Helping people to form these positive 
evaluations even in the face of ‘failure’ (failure to exercise as intended or failure to complete 
a session easily) could be important in helping people to continue PA. The feeling of failure 
potentially engendered by a steep increase in running interval at week 5 of C25K seems 
likely to lead to negative rather than positive evaluations. Instead, focusing on recent 
successes rather than failure could be more useful in increasing exercise behaviour. In 
addition, giving ‘permission’ to repeat weeks if needed could be a useful addition to the WJS 
podcast, since the programme is relatively structured and yet it seemed very difficult for 
participants to follow either programme without interruption or repetition.  
 
Theme	2:	Structure	of	the	run-walk	sessions	
Clarity	of	structure	and	signposting	
As anticipated from the Running Commentary results (chapter three), the major complaint 
C25K participants had about the podcast was the lack of clarity about session structure, and 
signposting of progress through the session. Confusion about what the session intervals 
consisted of was common, especially at the start: 
Helen, C25K, week 5: (Good thing) that it was only 2 x 8, while I thought it was 8 + 5 + 8  
Marianne, C25K, week 1: I lost count of how many rounds I had done, and wanted her to tell 
me how much was left. All though when she finally let me know there were 2 runs to go I was 
a bit disheartened that I weren't done yet so… 
Some of the sessions were confusing in structure because they used different running and 
walking intervals mixed within the session (e.g. 90-second and 3-minute intervals in one 
session) and within weeks (e.g. week 5 run 1: 5-minute intervals, run 2: 8-minute intervals, 
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run 3: 20-minute interval). Another related aspect was a perceived lack of clear 
communication at the start of the podcast about the structure.  
Lisa, C25K, week 3: Would have like more information on the schedule at the beginning of 
the run  
Participants seemed to find this annoying and confusing, and clarity of structure and 
explanation was a key aim of the WJS podcast after seeing its importance in the previous 
Running Commentary study. Participants in the WJS podcast did not complain about a lack 
of clarity, indicating that this aim was achieved. Several participants said that the instructions 
were clear, and that they appreciated the signposting given throughout the session.  
Karen, WJS, week 1: I liked the instructions, they were clear and easy to follow.  
Dorothy, WJS, week 1: The instructions were clear and I really liked that you said when it 
was halfway through each run or walk  
Jenny, WJS, week 1: I like the way the podcast eases into each run by instructing to walk a bit 
quicker and then a bit quicker and now you should be jogging…it wasn't sudden like other 
podcasts I have followed before  
There does not appear to be much research specifically on affective outcomes of varying 
exercise session structure or explanations, but Edmunds, Ntoumanis and Duda (2009) advise 
health and fitness professionals on setting out clear expectations (e.g. explaining session 
content), organising sessions clearly, providing plans and goals for the session and preferably 
involving the participant in this process. Obviously, there is less scope for participants to take 
ownership of their own goals in a podcast-based programme (other than by using the 
‘optional’ runs and the FS in the WJS programme), but clarity of structure, instructions and 
signposting seem important in not annoying or confusing participants. Given that lack of 
knowledge of session duration results in declining affective responses during exercise 
(Welch, Hulley & Beauchamp, 2010) it seems likely that lack of clarity over structure might 
also have similar results.  
Anticipation	of	the	end	
A further complaint C25K participants had was a lack of signposting during the session, 
particularly if this led to confusion about when the end was near or when the halfway point 
wasn’t clear, so people didn’t know when to turn back and have a clear finish. This resulted 
in some feelings of confusion, annoyance and (sometimes) mistrust with the C25K podcast. 
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Marianne, C25K, week 3: I would like to know where I am in the session. I thought the 
second to last run was the last one, and ran extra hard. I was then too tired during the actual 
last run  
Marianne, C25K, week 2: That second to last run really sounds like it is going to be the last. I 
was almost fooled again! I would like it if she would just tell me what number of runs I'm 
going to do, and how far I've come. Why the secrecy? I feel like she's trying to fool me into 
running more.  
Again, making sure that participants knew when the end was near and giving a halfway 
warning were both explicit aims of the WJS podcast. Feedback indicated that participants 
appreciated the halfway signposting (so they could turn around if they were running an ‘out 
and back’ route)  
Lizzie, WJS, week 8: I like the half way 'warning' and minute to go 'warning'  
Dinah, WJS, interview: yeah I did a programme which didn’t give that [halfway warning] 
and … just knowing you’re halfway through helps you to gauge how many circuits of that 
pond you have to run before you can start heading back to the park  otherwise you get to the 
end of the nice bit and think oh god now I have to do all the really boring bit  
This was confirmed by C25K participants, who found it annoying that they did not receive a 
halfway warning to plan their route: 
Marie, C25K, week 1: I would like to get told how many runs there are at the start of each 
session - so I know when to turn back for home - I only heard there are two left.  
Halfway points were psychologically important to participants, not only because of the 
logistical aspect of knowing when to turn around, but also because it signalled the journey 
towards the end of the session. Sometimes, being given a time signpost could be 
demotivating if it was too early in the session: 
Sarah, C25K, week 6: I didn't like knowing it was 10 minutes because I wasn't even half way.  
Participants also enjoyed the countdowns near the end of each running interval and also near 
the end, when a sprint finish was encouraged if participants felt like they had a bit of energy 
remaining.  
Anne,WJS, interview: You did a 30 second [at the end of the session] and a 10 second [at the 
end of each interval] countdown and that I enjoyed because it kind of um…it if it was tough it 
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was ok, you could still keep going, um and if you were feeling good you could have an extra 
boost…  
Rose and Parfitt (2010) found that knowing the end was near positively influenced 
participants’ affective responses in their study. This might also relate to peak and end effects, 
where the affect experienced at the ‘peak’ (high or low) and at the end of a session influence 
global evaluations of a session (Hargreaves & Stych, 2013). Ensuring a positive affective 
experience at or near the end of a session seems like a relatively easy way of influencing the 
overall affective judgement of a session. Giving a halfway warning not only serves as a 
useful route aide, but perhaps also allows participants to begin looking forward to the end of 
the session.  
Also related to anticipation of the end, WJS participants said they liked the countdowns near 
the end of the session and found them motivating to either speed up for a sprint finish, or to 
hang on if they were struggling. Shalev and Morwitz (2013) found that counting downwards 
versus upwards during a task results in the task being perceived as shorter in duration, and 
Shalev and Morwitz (2013) found that when people have a completion goal (such as finishing 
a running session), counting down also feels shorter and people have more favourable 
attitudes towards the counting task. 
Sprint	finishes	
Despite these being beginner runners, sprint finishes were popular with participants, leaving 
them feeling on a high at the end of their run-walking session. Some WJS participants 
reported that the sprint finish was their favourite part of the session, even in the early weeks: 
Jenny, WJS, week 1: Best part: Sprinting at the end  
Dinah, WJS, Strava comment: feeling amazing!!!  
The C25K podcast did include a suggestion to have a sprint finish towards the end of the 
programme, which was also popular with participants, however this was not repeated each 
week as in the WJS podcast: 
Helen, C25K, interview: She does say to run faster the last minutes in some of the later 
podcasts, which I liked. She says that it is to show yourself that you still have more to give 
even if it doesn't feel like it.  
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In addition, the music used near the end (in both podcasts) seemed to inspire participants to 
take a sprint finish even when the C25K podcast did not include it as a suggestion, acting as a 
cue to speed up towards the session end: 
Helen, C25K, week 5: The song for the last 5-minute run was not too bad! I even decided I 
could manage to go a bit faster during that. 
These sprint finishes in the WJS programme were short in duration, and it was emphasised 
that they were only if the participant had enough energy. There does not seem to be much 
research on sprint finishes, with the exception of a study by Kilpatrick et al., (2003). They 
compared post-exercise affect after three different exercise session ending types: a sprint 
finish, a cooldown and an abrupt finish, finding that the sprint finish session was rated as 
more difficult and less enjoyable than the other types, with no differences between cooldown 
and abrupt finish. However, their sprint finish was three minutes long, which seems 
excessively difficult for their low to moderate fitness level participants. It would be 
worthwhile to explore affective responses to sprint finishes of shorter duration, since many 
WJS participants seemed to enjoy the short sprint finishes. 
 
Theme	3:	Podcast	feedback	
Encouragement		
WJS participants said they found the podcast ‘encouraging’: 
Agata, WJS, week 1: Hearing encouragement was very helpful  
Anne, WJS, week5: When suggested to give an extra bit of effort at the tail end of the final 
run interval, I gave an extra spurt … I have never done this before with other running apps 
(C25/10K). I attribute this to the encouragement from the commentary  
Some C25K participants complained that there was not enough encouragement in some 
weeks of the programme: 
Lisa, C25K, week 1: Would be nice at the end to say "If this is your last run of week 1 - good 
luck with week 2."  
Lisa, C25K, week 7: Not enough encouragement in the middle  
However, participants who made it that far found that there was more encouragement later on 
in the programme, which they liked.  
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Lisa, C25K, week 9: Perfect combination of encouragement intervals and music  
Helen, C25K, interview: I think she does give some encouragement… I was surprised at how 
much I appreciated being praised by Laura! !   
Andreacci et al. (2002) found in a study that frequency of encouragement increased 
maximum effort in a treadmill test versus no or infrequent encouragement. Direito et al. 
(2015) found in a comparison of running apps that receiving encouragement from the app 
was one of the features valued by participants. Although there is a balance to be struck 
between providing too much encouragement and potentially annoying participants, more 
encouragement would be welcomed by participants, particularly during longer intervals. 
Enjoyment		
Participants volunteered that they enjoyed the WJS podcast: 
Lizzie, WJS, week 3: I thoroughly enjoyed today's session.  
Anne, week 2: I really enjoyed the music and I found the commentary as whole, very 
enjoyable.  
C25K participants generally talked less about enjoying the podcast or programme, with a few 
exceptions in some weeks: 
Carole, C25K, week 3: It was all pretty enjoyable  
Some C25K participants talked of enjoying aspects other than the podcast or programme: 
Lisa, C25K, week 3: Running with Daughter made the run more fun  
In general, however, participants were less likely to raise the subject of enjoyment or fun 
compared with WJS participants, even though they might have been prompted to do so when 
filling in the online questionnaire after each session:  
Emma, C25K, interview: as I was filling in the form each week I was like I hope I’m not 
meant to be getting better on the did you enjoy this and I’m like not at all, not at all and I was 
hoping it was not meant to be getting better  
Smiling/laughing	
WJS participants said they appreciated the light-hearted tone and the humour sprinkled into 
the podcast: 
Lizzie, WJS, week 5: You always sound so nice and cheerful!  
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Trina, WJS, week 3: I enjoyed the joke at run 5 (I think) about running up the hill  
In contrast, C25K participants only talked about smiling or laughing when talking about 
people they met when out running: 
Lisa, C25K, week 3: Everyone on the railway track was smiling and greeting with 'Morning'.  
It might be that the humour in WJS served as both a distraction and also increased positive 
affect as discussed by Brick et al. (2018), though this is speculative since participants did not 
give affective responses during exercise. Nevertheless, including an enjoyable distraction 
with exercise has been shown to improve pleasant mood versus exercise alone or the 
enjoyable distraction alone (Privitera, Antonelli & Szal, 2014), so the inclusion of humour 
might act as this ‘pleasant distraction’ whilst smiling also reduces perceived effort and 
improves running economy in trained runners (Brick, McElhinney & Metcalfe, 2017). 
Talking	and	‘talking	back’	
Related to the subject of an enjoyable distraction, one improvement participants suggested for 
both podcasts was to increase the amount of talking during the final few weeks, as they found 
talking was more distracting and more encouraging than listening to music alone: 
Agata, WJS, week 7: Actually 9 minutes gets a bit boring with just music, I would enjoy more 
spoken words.  
When questioned on this during the interviews, participants were unsure of what format this 
extra talking should take, though there were suggestions for more running tips, or possibly 
titbits of running history/facts: 
Lizzie, WJS, interview: yeah it was just if you were talking about something not the actual 
jogging would take my mind off it  
A few times participants discussed talking in the context of ‘talking back’ to the podcast, if 
they were struggling in a session: 
Diane, WJS, interview: my husband said ‘do you realise how loudly you told Katy to fuck 
off?’  and I just looked at him and said did you hear that? And he said ‘the people behind you 
heard it’ and you must have looked completely deranged when you said ‘fuck off Katy’ and 
there’s nobody there and you’re with your headphones in.  
Marianne, week 3: If I hadn't been so out of breath I would have yelled wtf Laura out loud.  
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Laura (the voice of the C25K podcast used here) was a divisive figure. Some participants 
liked Laura, her clear instructions and her voice: 
Lisa, C25K, week 2: Voice used is fantastic  
Helen, C25K, week 9: Thank you Laura, you have been a great help!  
Some participants in contrast found her patronising or annoying: 
Marianne, C25K, week 3: I officially hate Laura. "The reward of pushing through is worth 
the pain" ?!? Shut up Laura, I refuse to believe you have ever felt the pain of an overweight 
body wanting to die from running slower than an average grandma could walk.  
Emma, C25K, week 3: Laura is a bit patronising and annoying. The instructions were fine 
but she comes across as smug.   
 
Brick et al. (2018) found in novice runners that distractions such as talking were helpful in 
coping with running, reducing perceived effort and increasing positive affect, so the talking 
in the podcasts might serve this function. C25K participants were divided over the podcast 
voiceover (Laura), finding her either clear and encouraging or annoying and patronising. 
Direito et al. (2015) found in their comparison of an app similar to C25K that feedback 
around motivational aspects was less positive versus an immersive version, suggesting if a 
participant finds an app or podcast ‘tedious’ or annoying that they will be less likely to have 
positive affective responses to the session.  
Running	journey	
One aspect of the C25K podcast which was popular was the idea of ‘becoming’ a runner, 
which could be further expanded on in the WJS podcast, with perhaps the use of technology 
to reinforce a sense of progress through the weeks: 
Helen, C25K, week 9: When Laura said "Congratulations, you can call yourself officially a 
runner!" I was so happy and grateful that I almost cried!  
Diane, WJS, week 5: Definitely felt more like a runner today! Real sense of achievement at 
the end. Looking back through Strava I’m running further and faster than at the start of this 
programme.  
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This links to the idea of a ‘running journey’ suggested by one participant and was also 
discussed in the Running Commentary chapter (chapter three). This could provide motivation 
for participants during tough sessions: 
Emma,C25K, interview: yeah, and it’s a journey, it’s like you say you’re building on the 
foundations, so even if you’re doing a slow one you’re still getting to run, you’re still getting 
out there and still doing it and then you can go next time I’m either going to go a little bit 
further or a little bit faster  
WJS participants gave useful feedback that the emphasis each week in terms of extra minutes 
of running or progress so far was helpful to participants feeling a sense of progress: 
Dorothy, WJS, week 3: I liked that it was pointed out towards the end that the runs had 
doubled since week 1 so even though I was struggling I felt as though I was progressing  
WJS participants expressed a sense of progress at being told about the extra running they had 
achieved, and participants from both programmes said they felt a sense of achievement at 
feedback from Strava on distance/speed increases.  
Dinah, WJS, Strava PRs today for both mile and kilometre. Delighted! 
Griffin and Phoenix’s (2016) narrative analysis of ‘big, middle and small stories’ about 
becoming a runner found common ‘big’ stories with a before and after narrative and 
enthusiasm and pride at a life transformation. By contrast, middle-level stories were 
‘peppered with insecurity, set-backs, hesitations and interruptions’ (p18), showing that 
learning to run was not simple, and was influenced by individual biographies. Small stories 
often focused on small accomplishments such as being able to run further than before. Since 
many of the participants in the WJS study experienced similar challenges described in Griffin 
and Phoenix’s (2016) study, acknowledging that the process of becoming a runner is not 
necessarily a smooth one could be encouraging. Griffin and Phoenix recommend 
environments which are more process focused than performance focused, which could fit 
with the idea of a ‘running journey’ being added to the podcast. 
	‘Running	tips’	
C25K	tips	
One of the most popular aspects of the C25K podcasts was the ‘running tips’ given to 
runners. Participants said they liked these running tips, even when they didn’t use them: 
Lisa, C25K, week 2: loved the running tips  
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Helen, C25K, interview: The running tips that I remember, are trying to run in such a way 
that people on the other side of the hedge could not see that I was running - that I found 
useful. She also talked about breathing deeply to avoid stitches. I didn't have any stitches, but 
I still thought it was good to be reminded to breathe deeply  
There was one tip about synchronising steps with breathing, however, which was almost 
universally disliked by participants, not only because they found it complicated to understand 
and difficult to do, but also because it interfered with their running and breathing instead of 
helping:  
Emma, C25K, week 2: I tried the breathing suggestion (in for 4, out for 4 in time with left foot 
stepping) but the timing didn’t work for me, then I did that thing of forgetting how to breathe 
normally because I was overthinking it!  
WJS	tips	
The suggestions offered in the WJS podcast such as countdowns, paying attention to the 
environment and smiling were generally liked by participants, however they were not called 
‘running tips’ in the podcasts.  
Countdowns	and	sprint	finishes	
As discussed previously, countdowns were a popular aspect of the WJS podcast, as were 
sprint finishes: 
Dinah, WJS, interview: [the countdown was] really useful, because… if I was getting too 
tired I knew I needed enough pace for another 4 minutes or whatever… or I needed to slow 
down a bit more and then hopefully conserve enough energy for that last 10 second sprint 	
Counting	as	distraction	
One participant liked the tip to count if she was struggling during an interval: 
Anne, WJS, interview: so, ah, really helpful, VERY helpful about the different distraction 
techniques. For me the counting was really successful, I hadn’t heard of that either, so for me 
that’s really successful, because quite often my breathing could get a bit out of control and it’s 
a really good way of me steadying my breathing so I can I can keep going 
Smiling	
Several WJS participants said that they liked being told to smile during the podcast, though 
this was not universal: 
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Dinah, WJS, interview: I even have a little smile to myself now so it does make a difference 
and I think it is about making positive associations really isn’t it …you’re supposed to be 
doing it for enjoyment  
Anne, WJS, interview: um… um, I…I found it a bit cheesy, but equally if if you’ve never run 
before … that could be a really good thing  
Paying	attention	to	the	environment	
Two participants appreciated the suggestion to pay attention to their environment: 
Trina, WJS, week 2: Liked what you said about becoming aware of the surroundings while 
running - thanks for the tip!  
Dorothy, WJS, week 6: I really enjoyed the suggestions about what to do while running (e.g. 
making lists of what you've seen/heard or using running as a kind of meditation)  
Using	the	FS	
Use of the FS is covered at greater length in the qualitative synthesis chapter (chapter five), 
but in summary views were mixed. 
Extra	tips	suggested	
Participants suggested that extra tips might be a useful addition to the C25K podcast: 
Emma, C25K, interview: Mental tips could be good. I think it is true that the mental 
challenge is maybe the main thing.  
Sarah, C25K, week 5: Tips on what to wear? Today I wore my usual but it was warmer and I 
was hotter from more running and didn't think to anticipate it myself  
Since participants also sometimes struggled with being too hot or too cold or being out in 
inclement conditions, including specific information on clothing could be a useful addition to 
the WJS podcast. Although it was included in a ‘getting started’ document sent to all 
participants, they either did not read it or did not remember it. In particular, increasing the 
amount of running increases body temperature, so taking account of both running intervals 
and weather is worth mentioning to participants.  
Other helpful ‘tip’ additions suggested by two WJS participants were instructions on using 
‘running mantras’: 
Anne, WJS, interview: running mantras are fabulous, yes, I would definitely discuss running 
mantras  
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Another participant said that she had not considered running mantras as a tip, but suggested 
that having different options could be helpful in allowing different people to select tips which 
worked for them:  
Diane, WJS, interview: yeah see I don’t know if I would use mantras erm it hasn’t occurred to 
me. But … it’s quite a personal thing….I suppose it’s adding in a different strategy so if you 
didn’t get on with the counting and you didn’t get on with the looking around then you might 
get on with a mantra  
In addition, the suggestions from C25K participants about tips on running clothing, running 
technique, dealing with stitches, and reframing existing distraction strategies as ‘mental tips’ 
would be useful additions to the WJS podcast.  
Some participants also discussed ‘pep talks’ on how to get through difficult stages, suggesting 
that extra reassurance could be useful: 
Anne, WJS, interview: maybe talk about it more, some mental aspects of it. I don’t recall…a 
lot of discussion about how actually you may find this really challenging but this is to do with 
your, believing in yourself and you can do this and maybe exploring more of that  
It could also be helpful to include reference to research on the research behind these tips.  
Anne, WJS, interview: [On being told of research showing smiling improves running 
economy] well NOW I’ll try some, I’ll not go round with a glowering face 
Calling these strategies ‘distraction tips’ or ‘mental tips’ or ‘running tips’ and adding 
additional useful information could be helpful in participants appreciating this information. 
Brick et al. (2018) propose that socially shared metacognitions with more experienced 
runners or coaches could help beginner runners to acquire cognitive strategies which would 
help their longer term adherence, and using this tip-based approach could fulfil a similar 
function in the podcast. In particular, it seemed participants were keen to hear more ‘mental 
tips’ about how to overcome the mental challenges of running, and it could be useful to 
include reference to research on these tips, to provide reassurance based on expertise.  
Aspects	common	to	both	programmes	
Warmup	
The warmup was the same for both programmes and all sessions (a five-minute brisk walk). 
Some participants found this boring or frustrating: 
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Marianne, C25K, week 1: It was incredibly boring. The worst was probably the warm up 
walk…Those minutes were really long and I felt a bit silly just walking   
Participants often found the first few running intervals after the warmup to be the hardest part 
of the session (even with shorter intervals in WJS): 
Lizzie, WJS, week 5: The first minute I was shouting in my head 'why am I doing this' """    
Sarah, C25K, week 6: [Worst bit is] The first 5 minutes of each run. Clearly that is my brick 
wall.  
Paradoxically, including a longer warmup could result in the running section feeling easier as 
some participants found: 
Diane, WJS, interview: instead of just doing the just using the walk as my warmup I was 
doing some other exercises as well because I found … the first half of the session was killing 
me… [after increasing the warmup] by the time I was running I actually felt as though I was 
running and not just plodding and heaving myself round  
Ruby et al. (2011) found that the earlier stages of an exercise session were perceived as less 
enjoyable than later phases even if the warmup and cooldown were identical (as in the C25K 
and WJS programmes), arguing that this results in underestimation of exercise enjoyment due 
to focusing on the unpleasant start. They also found that this could be overcome by making 
the start of exercise more enjoyable, or by spreading attention to the whole experience of an 
exercise session instead of focusing on the beginning. There is therefore scope here to both 
improve the warmup experience (for example by including more enjoyable, fun elements 
such as playful movements, for example skipping) and also to improve affective forecasting 
by drawing attention to other aspects of the session (e.g. how good it will feel at the end). 
From this observation that some people find the first running sections to be the hardest, there 
is scope to offer people more choice in what kind of warmup they would like, whether adding 
extra walking or additional dynamic stretching to their warmup to make the first running feel 
easier and to combat boredom. People could be encouraged to experiment with different 
options, and to vary them according to how they were feeling. 
Cooldown	
Participants were all given the same cooldown for both podcasts (a five-minute walk, i.e. the 
same as the warmup). Participants did not comment very much on the cooldown either in the 
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feedback or interviews other than on the music used in this section (which was popular and 
described as relaxing), suggesting cooldowns were neither particularly liked nor disliked.  
Anne, WJS, interview: yeah yeah, and I liked the 5 minutes warmup and the 5 minutes 
cooldown is is very helpful. So it was good…I liked the chill out music too  
This might relate to peak and end effects, where the global evaluation of an episode is 
influenced by the peak (high or low) affective responses and affective responses to the end of 
the episode (Hargreaves & Stych, 2013). Kilpatrick et al. (2003) found that there were no 
differences in affective evaluations of an exercise session which finished with a cooldown 
versus one which finished abruptly, however there seems to be little other research in this 
area. It might be that participants’ interpretations of where the end is (i.e. whether it includes 
or excludes the cooldown) could influence their affective responses. In addition, how pleasant 
the cooldown is could influence peak and end effects, and more research is needed into 
psychological aspects of exercise cooldowns.  
Also related to cooldown considerations, Karageorghis et al. (2018) found that using slow, 
sedative music during an exercise cooldown versus a control or fast, stimulative music gave 
more positive affective responses and a larger arousal decline. Combining recuperative music 
with a cooldown could improve affective responses to exercise at the end of a session.  
Music	
Opinions on the music used for the podcasts was divided. Some participants thought that 
listening to music was essential or motivational for running:  
Lizzie, WJS, interview: I’d find it difficult not to listen to music  
Some other participants found talking to be more motivating or distracting than music: 
Anne, WJS, interview:  if it’s hard, if I’ve got other stuff going on, having to listen to you, it’s 
really good, because if you’ve got other stuff going on or it’s really bad or whatever, music 
doesn’t necessarily take you to a good place  
There were a few participants who disliked the music in the podcasts in general: 
Marie, C25K, week 1: Music is very boring- like lift music  
Some participants said that they might not have liked the music to start with but got used to it 
over the weeks: 
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Sarah, C25K, week 5: I am still not a great fan of the music but I have come to know some of 
the beats lol  
Helen, C25K, interview: I got used to the music…maybe it is good that I don't like it too 
much, and that it doesn't have lyrics, so I don't waste energy on getting very emotionally 
involved  
Some participants talked about enjoying the music either generally or specifically:  
Emma, C25K, week 1: I liked the slightly futuristic music in the second running session, it 
took my mind off the running.  
Anne, WJS, interview: I thought the chill out music was really good and the warmup music 
was really good. No no it was good, good…I’m going to go and download some of those 
tunes  
The final running music for some weeks was popular with many participants: 
Emma, C25K, week 4: The last piece of music in the final run definitely gives me the 
motivation to keep up a good pace! …I do really like the final bit of music that starts during 
the last running section, the beat is perfect 
Many participants said that they enjoyed the clear change in music tempo between the 
running and walking sections, especially in early weeks with many intervals.  
Karen, WJS, week 1: The music worked well, I liked the change in tempo between run and 
walk 
This might also have inadvertently improved signposting in the C25K podcast: 
Helen, C25K, week 1: It is very good that the pace of the music changes when I am supposed 
to start running - easy to understand without the wording being exactly the same every time  
A few participants mentioned one or two tracks which they found annoying, one with an 
‘alarm’ sound they found intrusive and another with some spoken words in a foreign 
language they couldn’t make out (the remaining music was purely instrumental): 
Jenny, WJS, week 1: Some of the music had an alarm type noise in it which was distracting, 
loud and annoying. Otherwise the music was fine  
Hutchinson et al. (2011) found that music has a greater effect on perceived exertion and 
feeling states in untrained or recreationally active people versus trained people, and there is 
evidence that when exercise is self-paced (as in both programmes here), performance and 
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psychological states are both improved with music (Karageorghis, 2016). Since preferred 
music and motivational music result in more positive feeling states during exercise 
(Hutchinson, Karageorghis & Jones, 2015), it is encouraging that so many of the participants 
said they liked at least some of the music in the podcasts and described certain tracks as 
motivating. 
General	discussion	of	research	questions		
 
Research question one: How enjoyable is the WJS programme, and is it more enjoyable 
than C25K? 
Participant numbers were small and so power to detect enjoyment differences between 
programmes was low (particularly in later weeks). Nevertheless, there is some evidence for 
WJS being more enjoyable than C25K, with mean and median PACES scores being higher 
for every scale item and for every week of the programme, with a medium effect size for the 
overall PACES comparison despite the lack of a significant result for this analysis. Week 5 
did show that WJS was significantly more enjoyable than C25K with a large effect size, 
which was in the anticipated direction since it was thought that the steep increase in running 
interval length in this week would make the sessions less enjoyable. This is evidence for the 
approach of WJS using more gradual interval increases. Although it might be expected that 
week 1 would also show differences in enjoyment between programmes, this was not 
statistically significant (though there was a medium effect size and enjoyment was higher for 
WJS). This might either be due to low power, or possibly to enjoyment being less important 
in the very early stages, where no habit of running has yet been established, and participants 
might not be very invested in the programme. Larger participant numbers are required for a 
fuller picture of whether enjoyment is higher for WJS versus C25K over the full nine weeks. 
 
Research question two: What were people’s experiences of WJS and C25K 
programmes, and how could WJS be optimised? 
Feedback on both programmes was quite positive, albeit from the viewpoint of participants 
who completed the programmes. The WJS programme was described as achievable, with the 
optional runs treated as optional. A possible amendment to the WJS podcast would be to 
suggest a graded approach to these optional jogs. WJS participants seemed to find pacing 
easier than C25K participants despite the occasional bad day. A useful addition to the podcast 
 186 
could be focusing on recent successes when participants are struggling, as well as giving 
‘permission’ to repeat weeks if needed. WJS participants generally seemed to find the 
structure clear and well signposted, in contrast to comments on some sessions by C25K 
participants. 
Anticipation of the end was important for participants, both in terms of time and geography. 
C25K participants disliked either not being able to pace themselves towards the end of the 
session, or having to run up and down the same place near the end. Having a halfway 
notification for out and back routes was valued by WJS participants and requested by C25K 
participants so they could plan their route to finish at a suitable location. Participants liked 
the sprint finishes suggested in the WJS podcasts and implied by the music tempo in both 
podcasts. WJS participants also liked the countdowns. No particular improvements to the 
WJS programme are suggested in this area, though more research is needed on affective 
responses to sprint finishes and the endings of exercise sessions. 
Encouragement was valued by WJS participants and C25K participants wanted more during 
some weeks. WJS participants talked of enjoying the podcast, the music and particular 
sessions, whereas C25K participants spoke less of enjoying these, though they did comment 
on other aspects they enjoyed. These results are in line with the quantitative results from the 
PACES scale, suggesting that WJS was more enjoyable than C25K, particularly in week 5.  
Participants in both programmes expressed a desire for more talking in later weeks as a form 
of distraction, and they also discussed ‘talking back’ to the podcast (usually in negative 
ways). More talking could be one simple way of improving the WJS podcast, to help distract 
participants from discomfort and improve affect. WJS participants said they found the 
podcast humorous in places, in contrast with the more serious approach in the C25K podcast, 
where the only humour mentioned related to the social environment. The idea of a ‘running 
journey’ or ‘becoming a runner’ was a valued part of the C25K podcast and would be useful 
to include explicitly in the WJS podcast as a way of participants making sense of hard days, 
set-backs and interruptions being part of this journey  
C25K participants seemed to like ‘running tips’ even if they didn’t use them, with the 
exception of a tip to count breaths. WJS participants generally liked many of the running tips 
offered (e.g. countdowns, counting as a distraction, looking around at the environment, and 
smiling), however they were not explicitly framed as or understood by participants as ‘tips’. 
This is something which could be added to the WJS podcasts since C25K participants seemed 
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to value the feeling of expertise being transferred in easy-to-understand informational 
chunks, particularly ‘mental tips’ about overcoming mental challenges during the programme.  
Participants sometimes found the warmup walk boring or a waste of time, whilst others found 
it insufficient to allow them to run easily at first. Sessions could be improved by making the 
warmup more enjoyable and by drawing attention to other aspects of the programme. By 
contrast, the cooldown seemed virtually invisible to participants, other than the music used. 
More research is needed on cooldowns. 
The music used in the podcasts was generally popular despite a few participants disliking 
either all the music or a couple of specific tracks. The music used in some of the final running 
sections was popular and participants said it motivated them and helped them run faster at the 
end. Given it was only the WJS podcast which regularly recommended a sprint finish near 
the end of the session, the music might have also encouraged C25K participants to attempt a 
sprint finish. Although a couple of tracks could be changed for more popular ones, there 
seems little need for changing the music, since it was relatively well received. 
 
Research question three: Is the study design feasible for scaling up to a larger trial? 
A final study aim was to test procedures for recruitment, eligibility screening, randomisation, 
participant access to materials, data collection via Strava and study completion rates to assess 
feasibility for a future potential large scale randomized trial comparing WJS and C25K 
programmes. Eligibility screening was successful, as was randomisation via QualtricsTM. 
Participants reported few problems in downloading Strava and the podcasts, and data 
collection via Strava and QualtricsTM was fairly trouble-free. These aspects are suitable for a 
future larger randomised trial, and have an advantage in using a free, widely-available and 
easy-to-use app as part of data collection, reducing study costs considerably. 
Recruitment was more problematic. Participants were almost exclusively female and well 
educated, though the age range was fairly broad and included two women in their fifties. 
Drop-out was high, though the participant numbers are too small for any meaningful 
comparison between programmes. 27 people were screened as eligible and 18 participants 
logged at least one run on Strava, though only 8 people finished the programmes. Analysis of 
completers versus non-completers showed no significant differences in PACES results, 
suggesting that factors other than enjoyment might have played a role in drop-out. The low 
completion rate, together with multiple attempts at some weeks by some participants, and 
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reports of previous failure to complete other run-walking programmes, all suggest that 
completing a 9-week programme within this timeframe and without repetition or setbacks 
such as weather conditions or injury is difficult. It also suggests that in order to have 
sufficient participant numbers to compare programmes on enjoyment and future PA 
behaviour, large numbers will need to be recruited, particularly if there is also a control such 
as a wait-list condition.  
 
Reflexive	section	
In this analysis, I brought my experience as a middle-aged runner who started running later in 
life and found it difficult, which led to my interest in C25K programmes. After developing 
the WJS programme and podcast, I had to be alert to any potential biases in favour of these 
which I might have brought to the interviews and analyses. Here, the feedback data were 
helpful, since there were many short data segments which were fairly unambiguous in terms 
of coding and included negative experiences from WJS participants. Since interview 
participants were aware it was me who was responsible for the WJS podcast, I expected to 
have a good rapport with WJS interviewees, however the C25K participants were also very 
open and keen to express both positive and negative opinions on the podcasts and 
programme. WJS participants might have been more hesitant to express negative opinions, 
however I encouraged them to do so as honestly as possible in order to improve the podcasts, 
and by probing some of their negative feedback from the questionnaires. Nevertheless, there 
is the potential that a different interviewer or different interviewees could have given more 
negative feedback on the WJS podcasts and programme, particularly those who dropped out 
early. Ideally, a different researcher would have conducted the interviews, however this was 
not possible due to time and resource limitations. 
 
Study	strengths,	limitations	and	next	steps	
An online-only approach to data collection had considerable advantages. It allowed as many 
participants to take part from a wide geographical area as could be recruited (since a 
significant time and effort commitment was required), it was convenient for participants, and 
it mimicked the real-life conditions under which a normal member of the public might 
independently use a beginner running podcast. It also allowed for automated data collection 
from Strava and for questionnaires to be emailed automatically to participants shortly after 
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each running session, which makes the study design scalable to a large number of 
participants. However, not meeting participants in person might have increased attrition rates.  
Participants had a relatively wide age spread, however they were almost exclusively female 
and well-educated, and different results might have been found with male and less well-
educated participants. Running Commentary participants were also mostly female, reflecting 
the general makeup of the running groups, however it might be that men are less likely to join 
in explicitly beginner-friendly groups. It is not obvious why men did not participate in the 
WJS study, though perhaps they also did not want to be seen as ‘beginners’. Since more men 
participated in the R2W study, a different recruitment approach might be more successful in 
future testing of the WJS programme, such as targeting workplaces as in the R2W study. 
Participants were, however, insufficiently active when assessed against the current PA 
guidelines, so in this respect they were representative of the target demographic for C25K.  
The major limitation of this study was that participants who did not complete the programme 
did not participate in the post-study interviews, and participants who dropped out early in the 
programme did not give much feedback (because they did few sessions). Although 
participants who did stay in the programme gave useful and sometimes critical feedback, 
more helpful data might have been supplied by participants who did not complete the 
programme. It is not obvious why non-completers were so reluctant to participate in an 
interview. Some non-completers restarted the programme from the beginning or started again 
from where they left off, so it was not obvious at what stage participants were non-
completers, especially since some emailed that they intended to complete the programme. By 
the time it was clear they were not going to complete, some weeks/months had elapsed. 
Participants might have felt they had forgotten about the programme and had little to 
contribute, or they might have felt like they failed, or felt embarrassed. 
Although the high dropout rate seen in both programmes is a limitation, it also gives useful 
information on the difficulty of participants being able to follow a 9-week programme 
independently, even in the context of a study. It seems likely that under normal conditions 
programme completion could be even lower, suggesting the C25K programme might not be 
as successful (at least measured by downloads) as might be imagined. Given the lack of good 
quality research into the C25K programme, more evidence on completion rates, drop-out 
rates and longitudinal changes in PA after completion are much needed.  
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This was a small-scale diary and feasibility study intended to assess the WJS programme and 
to see if any aspects of the C25K would be useful to incorporate, however a much larger 
study is now required to look at adherence and longitudinal PA behaviour change. It seems to 
be feasible to scale the study up to a larger trial. Higher enjoyment ratings for WJS should 
theoretically lead to greater adherence and hopefully greater PA changes, however this 
remains to be tested in a randomised trial.  
 
Chapter	summary	
Despite a lack of power, the WJS sessions seemed to be more enjoyable than the C25K ones, 
which is reassuring since the WJS programme and podcasts were specifically designed to be 
enjoyable and to improve on aspects of the C25K programme and podcasts. This was 
particularly the case for week 5, in which the C25K programme has a rapid increase in 
running interval length, in contrast with the more gradual increases in the WJS programme. 
Overall, both programmes were well received, and the aspects of WJS designed to improve 
on the enjoyability of the programme compared with C25K seemed to be successful. Some 
potential minor modifications to the programme and podcasts are given in Table 27. 
Table 27: Potential additions to the WalkJogSmile programme and podcasts 
Aspect Potential improvement 
Programme structure graded approach to optional jogs 
 focusing on recent successes 
 giving ‘permission’ to repeat weeks if needed 
Podcast feedback more talking in later weeks as a form of distraction 
 add idea of a ‘running journey’ 
 add more ‘running tips’ and frame current advice as tips 
Common aspects across 
programmes 
warmup: could add more enjoyable elements 
 music: could switch two tracks some participants disliked 
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Although the minor alterations of the programme and podcasts suggested in Table 27 could 
be helpful in further increasing satisfaction and enjoyment, the WJS programme and podcasts 
appear to be fit for purpose in a larger study looking at adherence and PA behaviour change in 
a bigger sample. The suggested improvements could be trialled as part of a small-scale pilot 
before carrying out the larger trial.  
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CHAPTER	FIVE:	Qualitative	Synthesis		
This chapter synthesises the qualitative results from the first three empirical studies, with the 
aim of finding key elements of similarity and difference across the studies, looking at the 
factors important to affective responses to walking and running/run-walking.  
Introduction 
A major aim of this thesis is to establish how people feel during walking and running and 
what influences these affective responses. Since all three empirical studies examine this using 
different mixed methods, the aim of this chapter is to synthesise the qualitative findings from 
these studies looking for commonalities and differences across the studies, and to inform 
over-arching conclusions and research opportunities beyond each individual study analysis. 
The qualitative data from each study was as follows. The Resolve to Walk (R2W) study 
yielded post-study interview data and participants’ spontaneous walk titles recorded on 
Strava immediately after exercise, the Running Commentary (RC) study gave during-exercise 
FS responses and discussion about these, and the WalkJogSmile (WJS) study gave semi-
structured questionnaire data immediately after each session, and post-study interview data.  
Bryman (2008) in an examination of mixed-methods research found that the outcomes of 
such research are rarely predictable, since juxtaposing different data sets enables new 
connections to be made and interesting unexpected insights to be possible. This was the case 
with these studies, with participants spontaneously adding interesting and informative Strava 
titles, and both the RC in-session data and WJS feedback giving unexpectedly rich and wide-
ranging data. Given the unanticipated richness of this data, potential for connections across 
data sets became apparent, since the different time-scales (during-exercise, post-exercise and 
post-study) could provide different perspectives on affective responses to exercise.  
There is sparse qualitative research looking at the specific research question of how people 
feel during exercise, and this is almost exclusively laboratory-based (Rose & Parfitt, 2007; 
Rose & Parfitt, 2010; Stych & Parfitt, 2011), with the first and last of those studies using 
post-exercise interviews on affective responses to exercise. Rose and Parfitt (2010) asked 
participants to explain their FS responses during exercise, and found additional factors 
compared with post-exercise responses. They speculate that additional factors influencing 
affective responses to exercise would also be found using outdoor exercise. As Backhouse et 
al. (2007) also argue, the physical and social environment, and situational appraisals 
(amongst other factors) all interact in complex ways to influence affective responses to 
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exercise. Rose and Parfitt’s 2010 study was described in chapter one, but to reiterate, they 
found ten themes: 1) pre-exercise affective state, 2) outcomes of doing exercise, 3) perception 
of ability, 4) achievement, 5) focus of attention, 6) anticipation of the end, 7) awareness of 
interoceptive cues, 8) perception of physiological state, 9) self-monitoring of exercise 
intensity and 10) perception of control.  
Related to affective responses to exercise, Bellows-Riecken, Mark and Rhodes (2013) looked 
at affective beliefs about PA based on prior research finding that affective attitudes and 
beliefs have a relatively strong relationship with PA behaviour (Rhodes, Fiala and Conner, 
2009). Using a qualitative elicitation method, they found that positive affective beliefs were: 
social involvement, pleasant physical outcomes and sensations, esteem, improved 
psychological outcomes, general enjoyment and distraction, multi-tasking, health and fitness 
benefits, location, challenge, physical ease, specific activities, environmental benefits of PA, 
part of identity and listening to music. Negative affective beliefs were time issues, physically 
unpleasant exercise, concerns about the exercise environment, necessity/obligation, 
repetition, lack of energy, lack of fulfilment, lack of resources and skills, lack of social 
component, and poor feelings towards exercise.  
Comparing these two studies, the most obvious differences in positive affective concepts are 
social involvement and location, since Rose and Parfitt (2010) participants exercised alone on 
a treadmill. Multi-tasking was not relevant in the Rose and Parfitt study, nor specific 
activities (treadmill only), participants did not listen to music and there were no 
environmental benefits. Also, identity was not discussed, although it might have been 
expected from Rose and Parfitt’s high active participants. For negative affective concepts, the 
only ones expressed in the Rose and Parfitt study were physically unpleasant exercise (e.g. 
feeling too hot), lack of energy, and possibly lack of resources and skills (perception of lack 
of ability). The comparison of the two studies above shows some areas where use of a social 
exercise setting and an outdoor context (as in the three studies from this thesis) might elicit 
additional influences on affective responses to exercise. Synthesising results from these 
studies could also yield additional factors not seen in either of these two studies, or a different 
emphasis on some factors compared with others.  
Study aims: To synthesise the qualitative data from the three studies from this thesis in order 
to find differences and commonalities across studies and to generate new insights from the 
synthesis relating to influences on affective responses to outdoor walking and running. 
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Method	
Participant and qualitative data collection methods for the three empirical studies are summarised in Tables 28 and 29  
Table 28: Summary of Resolve to Walk (R2W), Running Commentary (RC) and WalkJogSmile (WJS) participants 
Study N Participant source Mean 
age 
(years) 
% inactive % female % education 
degree or 
above 
% overweight 
or above 
% above healthy 
waist 
circumference 
R2W 55 Office workers making New 
Year’s resolutions 
45.4 56.0 74.5 52.7 60.0 58.0 
RC 69 Running group members 
(beginners/returners) 
42.6 52.2 91.3 47.5 37.7 50.7 
WJS 18 People wanting to follow a 
beginner running programme 
recruited online 
36.6 100.0 
(screened for PA 
at recruitment) 
94.4 100.0 Not collected Not collected 
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Table 29: Summary of Resolve to Walk (R2W), Running Commentary (RC) and WalkJogSmile (WJS) data collection methods using FS 
Study Qualitative data collection methods and use of Feeling Scale (FS) 
R2W FS reported before/during/after baseline walk 
Short free-format online feedback (three weeks, six months)  
Strava titles with FS ratings before/after exercise  
Post-study interviews at six months (in-person), N=25 
RC FS reported before/during/after group run-walk session 
Prompts about why FS rating given during session, audio recordings of conversations during session 
Field notes after sessions 
Short free-format post-study online feedback (six months after session) 
WJS FS used as intervention in WJS condition  
Short structured and free-format online questionnaire on session/podcast/programme after each run-walk session 
Post-study interviews (phone/Google hangout chat), N=5 
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Qualitative	analysis	method	
The broad method chosen for this analysis was thematic synthesis (Thomas & Harden, 2008), 
partly because the qualitative data from all three studies had already been analysed 
thematically using a very similar approach across studies despite the different types of data 
sets. The purpose of thematic synthesis is to reach an interpretation beyond the original 
studies, and to generate new conclusions, explanations or research hypotheses. Thematic 
synthesis is a method which maintains the link between these conclusions and the primary 
studies. Since qualitative research has potential to inform policy and practice, thematic 
synthesis has to go beyond the specific context, time and participants of the original studies 
in order to reach some degree of generalisability, though this has been contested on the basis 
that qualitative research is not generalisable (Thomas & Harden, 2008). Other authors, 
however, argue that in order to be useful to policy makers and intervention developers, 
multiple qualitative studies can be synthesised across contexts to produce new theory or 
conceptual models, seek research opportunities and provide evidence for interventions (Tong, 
Flemming, Mcinnes, Oliver & Craig, 2012). This approach is in keeping with the pragmatic 
stance to mixed methods discussed in the chapter one.  
Moran-Ellis et al. (2006) describe a specific approach to mixed methods integration called 
‘following the thread’ and this seemed an appropriate qualitative synthesis method here, since 
it gives the opportunity to generate an overall analysis across data sets which goes beyond 
what each individual study could offer alone, without privileging any particular study. 
Following the thread involves four steps (Cronin, Alexander, Fielding, Moran-Ellis & 
Thomas, 2008).   
Step one: initial analysis of each data set using an appropriate analytical method to identify 
emergent findings and analytic questions. Here, thematic analysis was used for all the data 
sets to give fairly similarly structured codes and higher order themes across the data sets.  
Step two: identify an interesting finding from a dataset to use as a thread to follow across 
other data sets. For example, WJS feedback contained a large number of codes relating to 
influences of the weather on participants’ experiences of running. Since almost all of the data 
from the studies was from outdoor exercise, it was anticipated that people would discuss the 
weather across all studies, and how they thought it influenced their affective responses to 
walking or running.  
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Step three: create a ‘data repertoire’ of emergent findings, categories and codes relating to 
the thread across each data set. It was apparent that R2W Strava titles (immediately post-
walking) referred extensively to the weather, whereas post-study R2W interviews discussed 
weather only in general terms unless memories of a specific walk were prompted by Strava 
data shown to participants. RC participants discussed the weather with each other but not to 
the extent that WJS participants (usually exercising alone) seemed to take notice of it, and it 
was mostly mentioned in connection with physical comfort (e.g. too hot or too cold).  
The thread of weather was followed from the WJS data (the most comprehensive) across the 
other data sets by looking at the weather-related codes in the different analyses, and also by 
searching for specific words describing the weather and its effects (e.g. sunny, hot, cold, icy, 
rain etc.). This data repertoire was analysed to look for commonalities and differences across 
data sets, and convergent, divergent and absent findings. From this analysis, general 
conclusions were drawn about the relationship weather had with people’s affective 
experiences of exercise, such as sunny weather adding to people’s enjoyment of exercise, 
except where it was felt to be ‘too hot’, and that running participants were more likely to 
complain about heat than walking participants. In this way, the thread was followed across 
the data sets but similarities could be seen across running studies and the differences between 
running and walking identified. From this analysis, findings could be integrated to give a 
multi-faceted view of the thread and its relationship to the overarching research question of 
what factors influence affective responses to exercise. This process of following the thread 
was then repeated with other potential threads. 
Step four: synthesise the findings from the threads in step three to give a broader analysis 
across constellations of related themes, which is the equivalent of conducting a thematic 
analysis of these findings to create superordinate themes. Using the example of the weather 
thread, this was positioned in a wider theme of the physical environment people exercised in, 
which encompassed not just weather, but also seasons, time of day, and aspects of the 
physical environment such as scenery, exploration, inclines and sound. This theme of the 
exercise environment was then merged into a higher order theme of ‘sources of affective 
responses to exercise’, which included social factors, dis/comfort, comparison with former 
self and stages of exercise sessions.  
Following these four steps, one major superordinate theme was created (sources of affective 
responses to exercise), and two minor themes (psychological outcomes of exercise and use of 
the Feeling Scale). These themes and relevant sub-themes are outlined in Table 30. For 
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transparency, one example thematic diagram produced as part of the analytical process is 
given in Appendix R, showing the evolution of analysis towards these superordinate themes, 
as this is one important quality criteria for qualitative research (Howitt, 2013). 
 
The superordinate themes are briefly described below. 
Superordinate theme one: Sources of affective responses during exercise 
This large superordinate theme looks at the different factors which contribute towards 
affective responses during (but not after) exercise. This superordinate theme covers 
environment, social factors, dis/comfort, comparison with former self and stages of exercise. 
Since these are large themes, each one is split into sub-themes to provide more detail. 
Superordinate theme two: Psychological outcomes of exercise  
This smaller superordinate theme examines similarities and differences between running and 
walking of psychological outcomes, with themes of achievement before, during and after 
exercise and at the end of a programme, and emotional and mental outcomes of exercise, 
such as stress relief, exhilaration, revitalisation, relaxation, enjoyment, frustration and 
irritation.  
Superordinate theme three: Use of the Feeling Scale during exercise and over time 
This superordinate theme focuses on how the Feeling Scale was used, interpreted, 
remembered and felt about in the context of three studies with participants using the FS in 
different ways. Implications for future research and applications are discussed.  
 
All superordinate themes are given in Table 30, for the second two themes reminder tables 
are also given before the analysis and discussion of each theme (Table 31 and Table 32). 
 199 
Table 30: Summary of superordinate themes, themes and sub-themes from qualitative synthesis 
Superordinate theme Theme Sub-theme 
Superordinate Theme 1 
 
Sources of affective 
responses to exercise 
Environment Seasons, weather, time of day 
Scenery 
Exploration 
Inclines and surfaces 
Sound 
Social factors Exercising with others 
Exercising alone 
Social encounters 
Dogs  
Self-consciousness 
Humour, fun and games 
Dis/comfort Clothing and equipment 
Bodily functions and needs 
Niggles and injuries 
Lungs and heart 
Effortful/effortless 
Comparison with former 
self 
Exercise history 
Lost youth 
Not getting any younger 
Good for age 
Stages of exercise Before 
Start 
Middle 
Anticipating end and perception of time 
Superordinate Theme 2 
 
Psychological outcomes of 
exercise 
Achievement  Just doing it 
During exercise 
After exercise or end of programme 
Emotional and mental 
outcomes 
Stress relief 
Exhilaration  
Revitalisation 
Relaxation 
Enjoyment 
Frustration/irritation 
Superordinate Theme 3 
 
Use of the Feeling Scale 
during exercise and over 
time  
Ease of giving a number  
Theories about the FS  
Individual differences in FS reporting 
Elaboration of the FS 
Social use of the FS 
Ease of remembering to use FS over time 
Reinforcement of FS 
Ambivalence over using FS 
Feeling Scale as an intervention tool in WJS 
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Findings	and	discussion	
Pseudonyms are used for participants from all studies, see the relevant study chapters for 
more participant details. Where more than one source of study data exists, this is indicated 
(e.g. interview versus Strava title). 
Theme	1:	Sources	of	affective	responses	during	exercise	
Since these are large themes, each one is split into sub-themes to provide more detail. 
Environment	
This section covers how people talked about how the environment influenced their affective 
response to exercise. The environment had a great influence on people’s affective 
experiences during exercise in all three studies. The ‘environment’ here is not just the 
immediate physical environment in terms of green or urban spaces or weather, but also how 
people interacted with the environment, how the environment changing affected their 
affective responses, and some less obvious aspects such as noise, including use of music. 
This section is split into five sub-themes: seasons, weather and time of day; scenery; 
exploration; inclines and underfoot surfaces, and sound.  
Environment:	Seasons,	weather	and	time	of	day	
Seasons	
The most striking mention of the seasons was in WJS feedback, when participants reported 
soon after their running sessions. Participants sometimes said the best part of the session was 
watching the seasons changing, which might have been due to this study running in the first 
half of the year from winter to summer. 
Dorothy (WJS feedback, WJS podcast): And seeing the signs of spring; daffodils, leaves 
starting to bud. It was a really beautiful morning.  
The extent to which WJS participants said that seasons (mostly positively) influenced their 
experience of their running sessions was considerable. Although participants following the 
WJS podcasts were encouraged to focus on their surroundings, some participants who 
finished the C25K programme also appreciated seasons, suggesting it was a natural strategy: 
Emma (WJS feedback, C25K podcast): Sunshine, freshly cut grass verges. It almost felt like 
summer!  
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In the Strava titles for the R2W study there were few mentions of seasons though many 
comments about weather. Two participants mentioned going for a ‘Wonderful bluebell walk 
3/5’ (Liz), which seems specifically related to spring. RC participants talked less about the 
seasons, perhaps because in a social context the physical environment received less attention.  
Weather	
Related to the seasons but conceptually different (because of day-to-day variability), the 
weather influenced participants’ affective experiences of exercise in all studies, especially 
reflected in the WJS feedback. Sunshine and (usually) warmth were appreciated: 
Ed (RC session, group 2): plus 5, the sun’s out  
Nick (R2W Strava title): Lunch Walk in the most beautiful weather! (Simply gorgeous out) 
Extreme weather conditions of any sort contributed to negative affective experiences during 
walking and running. Participants in all studies disliked rain, extreme heat or cold or slippery 
conditions, however there was variability depending on whether the exercise was walking or 
running. Running is a high intensity exercise, so people often get hotter during running 
versus walking. Therefore, although sunshine and warmth were appreciated by participants in 
the running studies, weather which was too warm or sunny was felt to be less pleasant.  
Helen (WJS study, C25K podcast): <worst bit> Started thinking about how I might pass out 
because of heat, etc. 
Complaints about hot weather were less common in R2W, possibly because the weather was 
less extreme during this study, and possibly because walking is lower intensity.  
Participants in the running studies did not appreciate very cold weather, particularly at the 
start of their run before they had warmed up: 
Ananya (RC session, group 13): probably feeling about minus 1… I’m feeling cold and 
haven’t had a chance to warm up yet   
R2W participants included comments about cold weather in their Strava titles, but these were 
not negative, sometimes framing the weather as ‘bracing’ or ‘brisk’, indicating refreshment 
rather than displeasure, possibly because they were able to wear warmer clothing than 
runners:  
Debbie<Strava title>: Fresh walk with colleague 1/4 
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The weather condition universally disliked by participants was rain. There was no rain during 
RC study visits, but participants talked about rain as a negative concept, with ‘not raining’ 
being positive: 
Jenny (RC session, group 5): Well it’s not raining, lovely evening. 
This theme of ‘not raining’ was continued in the WJS study: 
Emma (WJS feedback, C25K podcast): <best bit>: It wasn’t raining 
And also in the R2W study, particularly after having to walk in the rain previously: 
Matthew (R2W Strava title): Lunch Walk who-hoo no rain or snow 3/3 
Participants in WJS had to go out in all weathers and report back, and they gave feedback 
about not enjoying running in the rain:  
Sarah (WJS feedback, C25K podcast): <worst bit> The rain !  
R2W participants endured a wet winter and spring, which was reflected in Strava titles. Many 
of these were matter of fact or humorous, possibly reflecting stoicism or pride: 
Matthew (R2W Strava title) Lunch Swim I mean walk 3/3 
Wind was either the runner’s friend or enemy, depending on the direction, temperature and 
effect on the participant: 
Sarah (WJS feedback, C25K podcast): Going uphill with the wind pushing me back down 
Sophie (RC session, group 12): the wind’s cold though 
Polly (RC session, group 7): It’s good to get the breeze through your bra 
For R2W Strava titles, there was an additional aspect to the wind being ‘refreshing’ in the 
same way some participants seemed to see cold as sometimes refreshing: 
Nick (R2W Strava title): Afternoon blowing the cobwebs away 
Böcker, Dijst and Faber (2016) examined the effect of weather on emotional travel 
experiences in Rotterdam residents, finding direct negative effects of precipitation, wind 
speed and cloudiness, with indirect mechanisms mediated by outdoor thermal perceptions, 
with increased air temperature, decreased precipitation and wind speed and clear sky giving 
warmer outdoor thermal perceptions and more pleasant emotional travel experiences (except 
for air temperature above 25°C, with a negative effect on travel emotions). Active travellers 
(walkers or cyclists) generally had favourable emotional travel experiences compared with 
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public transport users, but were more sensitive to lower temperatures, clouds, precipitation 
and wind. Despite most of the walking and all of the running in these studies being for leisure 
or exercise instead of active travel as in the Böcker, Dijst and Faber study, the results are in 
general agreement, however it is interesting to note the differences between walking and 
running, with runners more sensitive to extreme weather conditions. Advice to beginner 
runners on how to cope with more extreme weather conditions would be useful for them to 
feel more comfortable and to give permission to slow down or take extra breaks if the 
weather conditions were more extreme.  
Time	of	day	
Time of day when exercising was a factor in how people felt. Darkness (usually evenings but 
sometimes early morning in winter) was a commonly mentioned time-related factor. For 
some (particularly women), darkness sometimes came with a sense of threat: 
Helen (WJS feedback, C25K podcast): <worst bit> I had to quit before completing because I 
felt uncomfortable, it was late and dark, and no one was outside apart from groups of 
immigrant men hanging out on the street…  
Many R2W participants walked at lunchtime or with others, so this was not mentioned much 
except as a potential barrier: 
Nicole (R2W interview): you don't always feel you can do that on your own as a woman I 
don’t think, whereas the times I could do it would probably be the evenings 
RC participants were running in a group and met at fixed times so expressed no concerns 
about social threat, though they did talk about safety aspects of running in darkness:  
Polly: you’ll be all right, it’s just the being able to see that’s all 
Running in the dark is paradoxical, since it contains both perceived danger but also perceived 
safety from prying eyes.  
Lauren (RC session, group 8): I did it Tuesday morning…it was dark so I couldn’t see 
anybody, and then my neighbours wouldn’t see and think what’s that idiot woman out there 
Inderstrodt-Stephens and Acharya (2017) looked at the perceived stigma of ‘fat chicks who 
run’, finding that participants tried to avoid comments and judgement in two ways: running 
on a treadmill or running after dark in order to hide from attention. 
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Exercising in the dark brought a sense of threat, safety from prying eyes but also the pleasure 
of peace and quiet, and sometimes the enjoyment of sunrise or sunset: 
Sarah (WJS feedback, C25K podcast): <best bit> How well lit the streets can be at night. It’s 
pretty relaxing.  
Helen (WJS feedback, C25K podcast): It was starting to get a little dark, beautiful pink sky. 
Mornings were seen by WJS participants as a positive time to run, giving a sense of 
achievement early in the day: 
Helen (WJS feedback, C25K podcast): <best bit> That it was in the morning, so I felt like 
that accomplished something before my day had really started 
The multiple aspects of darkness covered here (threat, safety, peace, sunset/rise) show that 
narratives such as ‘darkness being dangerous’ (especially to women) are overly simplistic. 
Environment:	Scenery	
R2W and WJS participants appreciated scenery, nature and wildlife. The role of scenic places 
is discussed in the R2W chapter, since participants discussed the importance of walking in 
attractive places for their leisure walks. WJS participants gave extensive details about their 
surroundings, with many mentioning nature, wildlife, specific sights, and even smells, 
although they did not often talk about specific trips to scenic destinations as in R2W.  
Dinah (WJS feedback, WJS podcast): Just love running alongside the river and seeing new 
developments in the nature reserve - pond dipping area coming along nicely! 
Marianne (WJS feedback, C25K podcast): I ran past an abandoned garden where lot's of 
flowers has started to bloom.  
For many participants, wildlife (particularly birds) was a highlight: 
Dorothy (WJS feedback, WJS podcast): <best bit> Seeing two squirrels playing  
Agata (WJS feedback, WJS podcast): On my way back I saw a lovely bird learning to fly. 
Not every aspect of nature was positive, e.g. rats, nettles and other unpleasant encounters: 
Helen (WJS feedback, C25K podcast): There was a dead rat by the road near my house! It 
looked like its head had been partly eaten by a bird. 
Participants also mentioned both good smells and bad: 
Emma (WJS feedback, C25K podcast): Breathing in the delicious smell from a burger van! 
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Karen (WJS feedback, WJS podcast): <worst bit> Some very big muck spreading tractors! 
WJS participants commented positively on instructions to pay attention to their surroundings:  
Trina (WJS feedback, WJS podcast): I am really enjoying the prompts to look around the 
environment and notice the surroundings 
Although the WJS programme emphasised looking around in order to appreciate 
surroundings and distract participants from discomfort, many C25K participants also talked 
of paying attention to their surroundings, suggesting it might have been a natural response for 
many participants in this study, regardless of which programme they were assigned to.  
Emma (WJS feedback, C25K podcast): Just to pay attention to what’s around, and running 
well running in the local area, it’s always nice to see what’s happening locally 
Environment:	Exploration	
Opportunities for exploration were limited in the RC study, since group leaders tried to keep 
members together and early sessions were in constrained areas. Exploring new routes for 
R2W and WJS participants was a way of feeling adventurous, alleviating boredom and 
enjoying new surroundings on holiday. 
Jennifer (R2W Strava title): Muddy exploring with the kids -4/3! 
Amina (R2W interview): there were places I’d never been to before…and it makes me feel 
quite adventurous really, especially because I do it on my own 
This was not universal however, with several people saying they preferred to run the same 
route in order to see progression:  
Sarah (WJS feedback, C25K podcast): I actually find running soooooo boring! … Regardless 
of where I run trust me. I like to run the same route so I can count down how long I have left 
WJS participants were less keen on exploring when it involved getting lost, particularly if 
they then had to tackle unwanted hills:  
Marianne (WJS feedback, C25K podcast): <worst bit> Got lost again and ended up in a 
really steep hill.  
Ulrich (1983) suggests that exploration is an adaptive behaviour motivated by interest, with 
anticipation accompanied by pleasantness, which seems reflected here in Amina’s interest in 
going to new places and feeling brave in exploring these by herself, and Sarah’s lack of 
interest in exploring when she was focusing on just getting through a session. 
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Environment:	Inclines	and	terrain	
Running participants mostly disliked running uphill, often describing them as the most 
unpleasant part of a run: 
June (RC session, group 8): yes, I went uphill and it was awful, awful 
Marianne (WJS feedback, C25K podcast): <worst bit> The hill of death 
A positive aspect of uphills, however, was the opportunity for people to feel a sense of 
challenge and increasing fitness. 
Dorothy (WJS feedback, WJS podcast): <best bit> I also challenged myself a bit by running 
up the hill that I often avoid and it was easier than I anticipated which is good. 
Hills were seen very differently by people in the R2W study, possibly because running is 
usually higher intensity than walking. Instead, hills were talked about as a way of turning 
walking into ‘proper’ exercise: 
Tim (R2W interview): but we've done a walk, a proper walk this week, change our shoes and 
march up into the hills …yeah we do treat it a bit more like…exercise sort of thing… 
Hill walking was also seen as good training for walking challenges, which tended to be hilly:  
Amina (R2W interview): yes I’ve done 21 but that’s a gentle walk up and this one they did a 
peak climb up and not only a steep climb up but also a steep down 
Running participants enjoyed downhills, with downhill running faster and more pleasurable 
for most, but came with a risk of instability, similarly grass was felt to be kinder to running 
joints but came with uneven ground, which was felt to be hard work and potentially also 
unstable.  
June (RC session, group 8): it [uphill] was awful, then I went downhill and that was lovely 
Anne (WJS interview, WJS podcast): going uphill is more stable, if that makes sense. 
Whereas you can kind of lose your feet when you’re running downhill 
WJS participants talked about planning routes in order to avoid hills where possible, 
particularly at the end of a running session: 
Emma (WJS interview, C25K podcast) I plan them out [routes] in my head, and I kind of 
repeat the classic route that I have if I can, yeah, or like build in any slopey bits towards the 
start so that at the end of it I can go downhill 
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Along with inclines, running study participants also discussed underfoot surfaces, to a lesser 
extent for RC participants who did not focus very much on the environment.  
Grass was deemed kinder on the knees, but rough ground was felt to be hazardous: 
Kay (RC session, group 8): It’s good this is on grass as well, it’s good for your joints 
Polly (RC session, group 7): it’s the uneven ground, I’m just waiting for my ankles to go 
In Samson et al.’s (2015) study, pain and discomfort were often associated with hills, 
suggesting that beginners should be encouraged to slow down or even walk uphill sections to 
avoid unpleasant sensations. Alternatively, they should deliberately seek out flatter routes. 
Environment:	Sound	(including	music)	
Participants did not discuss their sound environment much, even WJS participants who 
described their physical environment in detail, with the exception of music and some bird 
song:  
Dinah (WJS feedback, WJS podcast): Heard so much birdsong! Beautiful!  
Ratcliffe, Gatersleben and Sowden (2013) found that bird song was the most common type of 
natural sound associated with perceived stress recovery and attention restoration, although 
not all kinds of bird sounds were helpful (e.g. raucous magpies gave negative affective 
appraisals). Asking participants to deliberately listen out for (pleasant) bird song could 
improve affective responses when running.  
Walking participants did not discuss walking to music, however for many participants from 
all studies, music was felt to be important to run to as a distraction and to alleviate boredom: 
Lizzie (WJS interview, WJS podcast): I’d find it difficult not to listen to music…I don’t know 
if I would do it without the beat of the music to keep me going  
A few WJS participants preferred the talking part of the podcasts, however, saying that music 
was less distracting than spoken instructions: 
Agata (WJS interview, WJS podcast): I think I mentioned in one of my comments that I prefer 
words to songs or something like that cos …music itself was maybe not distracting enough 
This relative ‘invisibility’ of sound other than music was interesting in its absence, because it 
seems likely that participants’ affective experiences would be influenced by sound, yet they 
paid little attention to it, even WJS participants, who were instructed to listen for interesting 
sounds. Music was an exception to this, especially in the WJS study where music was 
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included in the podcasts. The music in WJS is discussed separately in chapter four, here the 
focus is only on how participants spoke about music in terms of helping them run or not.  
RC participants did not run with music since they were in a group, however an interesting 
musical aspect to the RC study was observing participants singing short bursts when running 
with other people. It was not obvious why, but it might have been to improve their mood, to 
celebrate progress, to be playful and humorous, or a combination: 
Lucy (RC session, group 2):  everybody doin the brand new dance yeah (sings) 
One group sang Old McDonald as a group when one person suggested it would make running 
easier. The group did this with much laughter and to the bemusement of the run leader: 
Michaela (RC session, group 13): someone said that when you run you should sing Old 
McDonald or something, it does help, talking it kind of makes you go 
Katie: I felt better running longer…yeah, when we were singing 
There seems to be little research on singing during exercise, though this could be related to 
feelings of ‘collective effervescence’ with groups singing, dancing and moving together 
(Durkheim, 1926). As exercise is often performed to music, this is an area for future research.  
Controlling for environmental factors in even outdoor studies (e.g. choosing similar clement 
weather conditions, using flat, smooth outdoor running tracks) ignores the influence that 
these factors have on people’s affective responses to exercise. The findings in this section 
demonstrate that instead of being backgrounded as ‘context’ to be controlled for, factors such 
as weather, seasons, time of day, scenery, exploration, inclines and sound are important to 
people when they are exercising or choosing to exercise. These environmental sources have 
an influence on people’s affective responses to exercise and this is deserving of more 
research attention.  
Phoenix and Orr (2014) describe the diversity of sensations experienced by ageing exercisers, 
with body, technique, equipment and environmental features (a cold swimming pool, the feel 
of wind in one’s hair) interacting to produce pleasure in exercise, something which is 
reflected in this research. Displeasure, too, is crucial to people’s experience of physical 
activity, for example Bellows-Riecken, Mark and Rhodes’ (2013) finding that physically 
unpleasant exercise or concerns about the exercise environment were amongst some of the 
most important negative affective beliefs about physical activity. Samson et al. (2015) in an 
examination of distance runners’ thought processes, found that geography, weather, wildlife, 
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admiring the environment, traffic and other people were all important influences on running 
experiences (for example, weather often negatively impacted participant comfort in running). 
These are reflected in the results of this qualitative synthesis, adding to the picture of 
influences on affective responses to exercise which cannot be studied in a laboratory 
environment, or even in a highly controlled outdoor environment.  
Social	factors	
Social	factors:	Exercising	with	others	
Exercising with other people was an important factor in people’s affective responses to 
exercise, providing distraction, companionship, and accountability: 
Howard (RC session, group 5): It’s so much nicer running with other people…because I’ve 
tried to do this…so many times, this particular programme 
Stacey (RC session, group 1): struggling, I’m struggling…If you’ve got someone to run with   
Selena: it makes it easier 
Some R2W participants also discussed the affective benefits of walking with others, chatting 
and enjoying scenery together, which is a theme also found by Darker, Larkin and French, 
(2007) in a qualitative exploration of walking behaviour: 
Debbie (R2W interview): yeah, I prefer to walk with someone rather than on my own, 
particularly at work too because you get to chat to people you don’t usually… you get all the 
gossip 
Despite the opportunities for social connection, a downside of exercising with other people 
was that people were often at different paces, leading to irritation or frustration for faster 
people, inadequacy or exhaustion for slower people, and time pressures for school runs: 
Tanya (RC session, group 8): I know I’m going slowly, you go on ahead if you want…I’m 
really tempted to fake…an injury or asthma so I don’t have to do this any more 
Lisa (R2W Strava title): Walk with whining children 3/1 
The irritation or frustration of walking with small children or running with companions of 
different paces is something found in this synthesis but not really mentioned in other 
research, though it echoes Bellows-Riecken, Mark and Rhodes’s (2013) finding that 
necessity/obligation was a negative affective belief related to PA. Since research on affective 
responses during walking shows almost universal positive benefits in laboratory and 
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controlled outdoor environments (e.g. Ekkekakis et al., 2000), this real-world finding shows 
how important context can be.  
WJS participants were listening to podcasts so I expected them to run alone, however 
participants surprisingly often ran with others or with other people (e.g. family members) in 
the vicinity, and they often said that this was the best bit of their session or made it easier: 
Lisa (WJS feedback, C25K podcast): Running with Daughter made the run more fun 
Dinah (WJS feedback, WJS podcast): Hubby was with me today <walking> - I would’ve 
stopped if I’d been on my own 
In agreement with the findings here on exercising with others, Brick et al. (2018) looked at 
metacognitive processes and attentional focus in recreational runners and found that most 
reported using other people for distraction and conversation. This suggests that running with 
other people can be important in coping and increasing positive affect, as found in the 
running studies here, and may have been a reason for WJS participants choosing occasionally 
to run with others or in the vicinity of friends or family. Direito et al. (2015) also found in a 
study of beginner running apps by teenagers that despite being intended for solitary use, 
running with family or friends was more common than running alone. Nevertheless, there are 
also negative aspects to exercising with others, and this is context-dependent. 
Social	factor:	Exercising	alone	
Many running participants articulated that running alone was too hard and led to too much 
focus on bodily sensations. Some RC participants had tried running by themselves before and 
given up, others complained that the ‘homework’ of running by themselves was harder: 
Stewart (RC session, group 8): I didn’t get to this point in training during the week on my 
own, felt good.  In the week it was just hard work and pain  
One RC participant who was faster than others in the group ran by himself for part of it and 
talked to himself, suggesting that talking even to yourself can be valuable for regulating pace: 
Ed (RC session, group 2): If I talk to myself and I’m out of breath then I’m running a bit too 
fast. Got to be 3 minutes. Can’t believe how I’ll talk to myself a bit more and breathe 
Brick et al. (2018) propose that novices acquiring self-regulatory strategies such as 
motivational self-talk (demonstrated above) might be important in longer-term adherence. It 
is interesting that this example of self-talk was demonstrated in a group situation, though Ed 
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found the group too slow for him and was running alone. Encouraging self-talk could be a 
useful suggestion in the WJS podcast. 
Earlier, the perceived risk of exercising alone in the dark was discussed, however several 
people also talked about females exercising alone feeling dangerous even in daylight: 
Mary (RC session, group 10): running along here reminds me of that wee girl, it’s just 
terrifying isn't it, just walking along…but see, see this, walking here, I would never walk here 
on my own, would you? … I’m not fine on my own, I’m really nervous, you know? 
It is clear that feelings of fear or lack of safety when exercising outdoors will influence how 
people feel during exercise. This subject has been addressed in social geographical and 
sociological research (e.g. Kilgour & Parker, 2013; Allen-Collinson, 2010), and is a complex 
issue. Whilst acknowledging that these gendered feelings of fear (and maybe also of strength 
or empowerment, Allen-Collinson, 2010) will contribute to affect during outdoor exercise, 
there are no easy solutions to this beyond simple safety precautions. 
Although WJS participants were usually running alone and often talked about mood 
improvements or enjoying fresh air, none of them explicitly talked about running alone as an 
inherently good thing. This contrasts with some R2W participants who discussed walking 
alone as an advantage: 
Amina (R2W interview): it’s nice to do what you want and walk at your own speed  
Running or walking to ‘escape’ (usually implied as exercising alone) was a theme talked 
about by participants in all of the studies, with exercise being a way to escape from work or 
family, and to focus on oneself. This result across studies of ‘escape’ is along the lines of 
Kaplan’s Attention Restoration Theory (1993) discussed earlier, where it is proposed that 
nature is restorative when it allows for ‘being away’. This might be greater exercising in 
nature, but was also mentioned by one participant who ran on the treadmill: 
Lizzie (WJS feedback, WJS podcast): I enjoy my 'me time' at the gym and don't use my phone 
(except for listening to you 
"
) 
Little (2017) and Shipway and Holloway (2010) in their studies of female and regular 
distance runners found that escape from worry, anxiety, family-based routines and having ‘me 
time’ were valuable reasons for people to choose to engage in running. These concepts could 
help people to maintain exercise more effectively than health- or weight-based motivations, 
which are unsuccessful in the long term (Gellert, Ziegelmann & Schwarzer, 2012).  
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Social	factor:	Social	encounters	
For WJS participants, even when running alone, casual social encounters were mentioned 
sometimes as being the best bit of the session. Some participants ran into people they knew: 
Emma (WJS feedback, C25K podcast):<best bit> Waved at a friend driving past! 
And sometimes they had small humorous or pleasant interactions with strangers: 
Sarah (WJS feedback, C25K podcast) <best bit>: Having a random man cheer me on as I 
passed his house hahaha  
The extent to which these small interactions influenced participants in WJS was interesting, 
however not all social interactions were pleasant. A few participants said they were either 
harassed or felt unsafe whilst out running: 
Anne (WJS feedback, WJS podcast): I got harassed … It sounds stupid but I got really 
anxious today and basically the whole run was just intrusive 
R2W participants did not mention casual social encounters, though it seems likely that they 
too had them over the course of the study, but they were perhaps not noteworthy enough to 
report. RC participants were running with others so had fewer social interactions with people 
outside the group.  
The positive social encounters described could act as a distraction, reducing potential 
boredom, increasing positive affect and decreasing attentional focus on bodily sensations 
(Brick et al., 2018). There were, however, some threatening or unpleasant aspects to social 
encounters described by a few participants, echoing Collinson’s 2008 examination of 
harassment and abuse and the strategies employed by runners to avoid such encounters.  
Running alone was not described by WJS or RC participants in positive terms as it sometimes 
was in R2W, with walking participants talking about enjoying solitude or ‘headspace’ when 
walking alone. This might be because beginner runners were more focused on bodily 
sensations when running without the distraction of others. It might also be that running 
participants were often not truly running alone since they described so many social 
encounters. As Hitchings and Latham (2016) discuss in a study of recreational runners (most 
running alone), ‘going for a run offered a very distinctive and valued form of sociality’(p5). 
Beginner runners talked of this sociality, however they did not discuss the benefits of running 
alone, perhaps because they were still novices. Once beginner runners have gained the 
knowledge and skills to reduce awareness of effort-related sensations (Brick et al., 2018), 
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these might not intrude quite so much, so runners can focus more on the benefits of running 
alone described by Hitchings and Latham’s (2016) more experienced running participants.  
Social	factor:	Dogs	
Dogs were one surprisingly important factor in how WJS participants experienced exercise, 
and less commonly for RC participants. WJS participants ran with their own or other people’s 
dogs with surprising frequency, and this and other dog encounters were often mentioned as 
the best bit of the run:  
Dorothy (WJS feedback, WJS podcast) <best bit>: I ran in a different park than usual and I 
took my parent's dog with me. She had a fabulous time too - I think she thought we were 
squirrel chasing together!!  
Dogs were less often mentioned as annoying or irritating too, either the participants’ own 
dogs or other people’s dogs encountered when out running:  
Anne (WJS feedback, WJS podcast): The dog was a pain in the arse so he really disrupted my 
run but he hates the rain 
RC participants occasionally talked about dog encounters, or stopped to say hello to nearby 
dogs: 
June (RC session, group 8: I’m stroking your doggy. Hello doggy, hello poppet, awwww 
Lily (RC session, group 8): <talking about running homework> then there was a dog so I just 
ran home because I was so scared of the dog 
R2W participants frequently walked dogs, however they did not talk very much about this, or 
about enjoying these walks, framing them as a duty albeit a useful form of accountability: 
Robyn (R2W interview): Mummy’s job on the weekends Mummy does the dog walk 
One downside of dogs was encountering dog poo, which happened in both WJS and RC 
studies. This was not mentioned by R2W participants, presumably because it was not 
memorable enough: 
Emma (WJS feedback, C25K podcast): <worst bit> Stepping in dog poo 
The concept of dog companionship and encounters contributing positively to affect during 
running is a novel finding of this synthesis. Despite limited research on canicross (running 
with dogs, e.g. Merchant, 2019), most research on runners’ encounters with dogs focus on 
negative aspects (e.g. Collinson, 2008), however WJS and RC participants experienced more 
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positive than negative dog encounters. Ettema (2016) analysed the influence of the running 
environment in perceived attractiveness, restorativeness and running frequency. One 
counterintuitive finding was that the presence of unleashed dogs (data on this was defined as 
a running ‘impediment’) was positively associated with attractiveness of run route and 
restorativeness. Ettema suggests that the types of places where unleashed dogs are more 
commonly encountered might be larger green areas, which are more attractive. Although this 
might have been a possibility in the RC and WJS studies, nevertheless there might also be 
differences between dog owners/lovers and those who neither own nor love dogs. What might 
be an ‘impediment’ to one runner is a chance to stop to stroke a dog for a dog-loving runner. 
Since some participants specifically mentioned that running with a dog was a highlight of 
their run and added to their enjoyment, dogs are not universally a nuisance to runners as 
Ettema (2016) and Collinson (2008) assume.  
Dog owners are more likely to report recreational walking compared with non dog owners, 
and duration of recreational walking is longer for dog owners (Westgarth et al., 2019), 
however no differences were seen in other PA types. This might be due to relatively small 
numbers of dog owners running with their dogs, and this would be a useful area for future 
research since a surprising number of WJS participants gained affective benefits from 
running with or near dogs.  
Social	factor:	Self-consciousness	
Self-consciousness and social comparison were discussed in running studies but not by 
walking participants, perhaps because running (particularly alone) is a more visible, 
attention-attracting activity encouraging a runner in a public place as being seen as an ‘open 
person’ (Goffman, 1963, cited by Collinson, 2008). This is perhaps why one (male) 
participant talked of ‘baring his soul’ running in public, though women also discussed this: 
Edwin (RC session, group 8): previously I’ve tried to run, I’ve probably taken the less 
obvious route, so as not to run into as many people and so yeah, you’re kinda, baring your 
soul here aren’t you really 
Feelings of being slow in comparison with others and looking ridiculous or fat were 
mentioned by WJS participants, and seem likely to negatively influence affective responses 
to running: 
Helen (WJS feedback, C25K podcast) <worst bit>: The last run was hard and I felt that I 
must look ridiculous running so slowly…I felt slow and stupid 
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Slowness was also associated with feelings of ‘fatness’ which was an issue for some 
participants, especially in comparison with others: 
Marianne (WJS feedback, C25K podcast) <worst bit>: It's also a bit discouraging to be the 
only fat person in a row of treadmills were everyone else is fit and running at full speed, and 
I'm mostly "walking briskly" 
WJS participants also discussed their choice of routes being dictated by feelings of self-
consciousness and fatness, reflecting the ‘less obvious route’ mentioned above: 
Karen (WJS feedback, WJS podcast): I felt quite self-conscious so kept my run away from 
houses 
Marie (WJS feedback, C25K podcast): <ran in> Park (probably gonna do whole of C25k in 
Park as I feel too fat to run in streets)  
Running clothes also led to feelings of self-consciousness, particularly in the context of the 
kinds of clothes runners are expected to wear: 
Helen (WJS feedback, C25K podcast): I can't imagine that I'm going to continue running 
after these 9 weeks, what would I wear? I probably look silly running in my ordinary clothes, 
and don't want to wear a "running outfit". I don't really identify as a person who runs!  
Many RC participants at the start of the running programme wore baggy t-shirts, jogging 
bottoms and similar not overtly ‘running’ clothes (typically in tight-fitting fabrics). At the end 
of programme visit, however, many participants who had finished the programme had 
invested in ‘running clothes’, suggesting a change in running identity. 
Participants with social physique anxiety have reported more negative FS responses 
exercising in a public environment versus a private one (Focht & Hausenblas, 2006). WJS 
and RC participants were not measured on social physique anxiety, so it is unclear how this 
might have influenced the self-consciousness expressed by some. Feeling self-conscious did 
negatively influence how participants felt during running, either due to newness to the group, 
slowness or perceived fatness. As discussed previously, Inderstrodt-Stephens and Acharya 
(2017) found that ‘fat chicks who run’ tried to avoid attention by running on a treadmill or 
after dark. The former was the case for one WJS participant, who did all but her final run in 
the gym after being heckled during running in a previous attempt: 
Lizzie (WJS interview, WJS podcast): yes because it was so awful [being harassed out 
running], it probably wouldn’t have happened in the gym 
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Social	factor:	Humour,	fun	and	games	
Humour, fun and games were an important aspect of both RC and WJS participants’ affective 
responses to running. R2W participants used humour in their Strava titles sometimes and 
occasionally in interviews talked about social walks where presumably there was laughter 
and humour, however this was not a large feature of the study, unlike WJS feedback which 
often gave details of humorous sights or events involving other people: 
Trina (WJS feedback, WJS podcast) <best bit>: I saw an old man looking very happy while 
driving a children sized ATV.  
RC participants spent time laughing and joking, with each other and with the run leader. 
Humour seemed like a tactic to increase enjoyment, to cope with difficult sections or 
sometimes to cover embarrassment. Run leaders often included games as part of the session, 
particularly in the warm-up part, or silly elements such as skipping 
Kelly (RC session, group 13):  it’s just a really good laugh really  
Ananya (RC session, group 13): yay! Hands on your head, woo! 
One C25K participant came up with her own game to alleviate boredom, suggesting 
possibilities for gamification of running helping people’s enjoyment:  
Helen (WJS interview, C25K podcast): In the beginning I made a game out of planning 
beforehand to take a photo after the second run, third run etc. on alternate days, to see what 
random photos I got to load up to Strava. 
Humour, fun and games in outdoor exercise have not been examined much in the context of 
adults exercising individually, with the possible exception of exergames or active games such 
as Nintendo Go or Zombies Run! (e.g. Direito et al., 2015). Lee, Emerson and Williams 
(2016) speculate that chasing and fleeing aspects of different sports and play might give more 
positive affective responses to exercise. Some RC group leaders did use these aspects, and 
some group participants also did this, e.g. challenging another to a sprint finish. Smiling has 
been shown to improve running economy (Brick, McElhinney & Metcalfe, 2017), and WJS 
participants said they enjoyed being told to smile (discussed in chapter four). RC participants 
might also have found that smiling and laughing in a group made running feel easier and 
more pleasant. This area warrants further investigation, since there is evidence that including 
an enjoyable distraction (an enjoyable TV show) during exercise improves post-exercise 
affect (Privitera, Antonelli & Szal, 2014). There is potential for increasing positive affective 
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responses to exercise using games, humour, smiling and enjoyable distractions, particularly in 
group situations or with the use of technology.  
Dis/comfort	
Participants in all three studies discussed comfort as a general concept, and being in 
discomfort influenced affective responses to exercise. This was less of an issue for walking 
participants, since walking is lower intensity PA than running, meaning participants would 
not experience excessive body temperature, carry an umbrella if it rained, get less thirsty with 
exercise and expend less effort. Weather has already been discussed and the influence of 
weather on comfort was considerable, particularly for running participants.  
Dis/comfort:	Clothing	
Although the cheapness and accessibility of walking and running are major factors in their 
appeal, participants found that having suitable clothes and equipment (particularly for 
running) affected their physical comfort and convenience. A benefit of running and walking is 
the low cost of starting and relative lack of specialist equipment needed, and the thought of 
having to spend money before starting is off-putting: 
Helen (WJS interview, C25K podcast): I have been thinking about whether it would have 
been better for me to have been told at the start "get shoes and a bra" - but then I think I 
would probably not have started running! 
Uncomfortable shoes, inadequately supportive or comfortable bras and ill-fitting trousers 
meant discomfort and irritation during running (but were not mentioned for walking, perhaps 
due to the different physiological demands of running versus walking): 
Kathy (RC session, group 7): that’s it, me pants are coming down. Me bra’s falling out 
Helen (WJS interview, C25K podcast): My knees and hips started to hurt, so I was afraid I 
would have to quit, therefore I bought the running shoes. Still my breasts prevented me from 
running properly because they bounced and were painful! So yesterday I bought two good 
running bras, and wore one today for the first time - it was great 
A particular issue for women walking and running was the lack of pockets, which meant that 
some women used their bras as a pocket, or had the irritation of holding items in their hand: 
Emma (WJS interview, C25K podcast): how hard is it to create leggings with pockets…well 
running 5k I don’t mind carrying my phone with me, but if I carry my bunch of keys as well 
which is quite big … you know it’s quite a handful to hold 
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Clothing was particularly important when weather conditions were more extreme, especially 
for runners since running is higher intensity than walking and fitness level, ageing and 
physiological status all affect thermoregulatory function (Takeda & Okazaki, 2018).  
Sarah (WJS feedback, C25K podcast): could you give me advice on what clothes to wear in 
what weather... I have to wear my hoody so I can take my phone but I was boiling 
Clothing was not discussed in the Samson et al. (2015) study, perhaps because these were 
more experienced runners who already had suitable running clothes. Although WJS 
participants were given advice on clothing in an information sheet, it seemed this was not 
read, and some would have preferred clothing advice to be included in the podcasts. 
Dis/comfort:	Bodily	functions	and	needs	
Running participants discussed the distracting or embarrassing effects of bodily functions and 
needs. Walking participants gave no information on these, perhaps due to the methodology 
and perhaps because walking is a lower impact, less intense physical activity putting less 
strain on the pelvic floor and digestive system and requiring less fuel or hydration. Running 
participants complained about physical issues which influenced how they felt during running: 
Lucy (RC session, group 2): I’m going to need a wee! 
Marie (WJS feedback, C25K podcast):<worst bit> Would have been fine if it wasn’t after 
lunch but that made it feel very hard at one point 
#
 
Participants in the WJS and RC studies discussed discomfort in terms of bodily functions and 
needs, talking about needing the toilet, having digestive issues, hunger and thirst. This was 
not covered in the Samson et al. (2015) study of recreational runners, perhaps because less 
experienced runners might be more prone to such issues, or perhaps because the Samson 
study only used 10 participants in a single running session, whereas RC and WJS studies had 
many more participants over many runs. Rose and Parfitt (2010) did not report any issues 
relating to bodily functions, which might have been due to participants not wanting to discuss 
embarrassing topics in front of a stranger in a laboratory situation. 
Dis/comfort:	Niggles	and	injuries	
R2W participants rarely talked about injuries hindering walking, unless they had injured 
themselves doing other exercise. In contrast, WJS and RC participants talked frequently 
about niggles, injuries and soreness causing discomfort and pain during and after running: 
 219 
Francesca (RC session, group 2): I’ll say 2. Er, my left calf is hurting … which I’m trying to 
ignore er…and I’ve got um, pain in my inner thigh here as well 
Almost all WJS participants also described niggles, injuries and soreness. Some participants 
had to repeat weeks or sessions or take breaks due to injuries. Participants found that pain 
experienced during running sometimes stopped them from enjoying running, stopped them 
running, or made them cautious.  
Dinah (WJS feedback, WJS podcast): Two runs ago I thought I was severely on the injury 
bench with hip, knee and glute pain almost bringing me to a walk and tears. It all 
disappeared as quickly as it appeared however and today I started Week 5 
This was echoed in the Samson (2015) study, where participants felt pain or discomfort at 
some stage during their run as well as injuries/soreness from previous runs. Low-active 
women in the Rose and Parfitt (2010) study also reported more muscular cues compared with 
high-active women who only reported on niggles. Novice runners have been found to 
experience higher injury risk compared with habitual runners (Buist et al., 2010)  
Dis/comfort:	Lungs	and	heart	
Participants in both RC and WJS studies discussed getting breathless, having a stitch and RC 
participants talked about their heart rates. While there is no data on WJS participants starting 
out too fast, observation of RC groups showed that many participants began and sometimes 
continued to run fast despite their beginner status. Run leaders sometimes encouraged group 
members to talk as a way of slowing down, and to focus on breathing, however this seemed 
like a difficult task for beginners to accomplish.  
Maggie (RC session,group 1): Um, I’m on a minus 2 and a half, um, feeling out of breath, 
legs are feeling a little bit heavy 
WJS and RC participants discussed getting a stitch, suggesting lack of running experience 
and fitness and/or running too fast: 
Carole (WJS feedback, C25K podcast) <worst bit> Getting a bad stitch around run 3 and 
wanting to give up  
Brick et al. (2018) suggest that beginner runners often begin running at a pace they cannot 
sustain, that slowing down is key to avoiding unpleasant bodily sensations, and that beginners 
could learn to use these cues to regulate exercise intensity. RC groups showed the difficulty 
of beginners slowing down, suggesting further training for group leaders could be useful. 
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WJS participants were instructed to use the FS to slow down or to take additional breaks, 
however it is unclear how successful this was given limited feedback. Explicitly targeting 
cues (e.g. breathlessness) for participants to use in addition to the FS could be useful for 
regulating exercise intensity. 
Some running participants interpreted unpleasant body sensations such as breathlessness and 
heavy legs in negative ways, as confirmation of their lack of fitness, whereas other 
participants saw these as their body working and fitness increasing.  
Carole (RC interview): the breathing’s the worst but my legs are heavy…I think it’s just my 
breathing and my…general weight and unfitness. But now I’m…aching too 
Jill (RC session, group 4): no, it’s all good. I can feel my heart working and …I know that’s 
really good, and my muscles, it’s really good for me 
Rose and Parfitt (2010) also found these different interpretations of bodily sensations, and 
suggest that encouraging positive interpretations might be useful in improving affective 
responses during exercise. Although this was included to a small extent in the WJS podcasts, 
this was limited in scope and it is not clear how successful it was. 
Dis/comfort:	Effortful/effortless	
Walking participants with health issues had to monitor their effort levels with walking, but 
otherwise R2W participants did not discuss feelings of walking being effortful or effortless 
unless their aim was fast or hilly walking for ‘exercise’, as discussed in the R2W chapter. 
Running participants were more likely than walking participants to talk about running being 
hard work or a mental or physical struggle, again reflecting the difficulty in beginners 
moderating pace and the higher intensity of running. Running as part of a group in RC was 
not always helpful, perhaps because participants felt obliged to run too fast to keep up with 
others, or with their expectations of running being a fast activity: 
Tanya (RC session, group 8): minus 5 I want to stop, I don’t like this. Not only is my 
breathing and my overall fitness a problem but my legs are aching. If I was by myself I would 
have stopped now 
For WJS participants the difficulty of running was expressed more generally, with ups and 
downs over the weeks and sessions given that participants gave feedback over months: 
Helen (WJS feedback, C25K podcast): I have realised that I am more lazy than I thought, and 
I don't like hard work and suffering :-o
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Pace regulation improves with time and experience of running (Marcora, 2010), however for 
beginners this seems challenging and many may give up before acquiring this experience. 
Although many strategies are available for people to distract from unpleasant bodily 
sensations such as talking, music, focusing on scenery (Brick et al., 2018), when people are 
exercising at extremely high intensity attentional focus is narrowed (Tenenbaum & Connolly, 
2008) and affective responses become almost universally negative near maximal capacity 
(Ekkekakis, Parfitt & Petruzzello, 2011). Encouraging beginner runners to slow down to a 
level where distraction strategies are possible, keeping running intervals short enough to 
allow people to increase fitness without feeling too negative could be useful. 
RC participants did not express a sense of being able to switch off and run ‘automatically’ as 
some WJS participants occasionally did in later weeks, perhaps because over time WJS 
participants became fitter whereas the RC study was a snapshot of an early session. WJS 
participants discussed the pleasure of effortlessness when running, expressing that being able 
to run without thinking about it allowed their minds to focus on things outside running: 
Helen (WJS feedback, C25K podcast): I forgot that I was running and started thinking about 
other things, which felt more relaxing and easier.  
This effortlessness might be due to increased fitness levels, learning to pace better, or because 
they employed some of the strategies mentioned by Brick et al. (2018), or possibly a 
combination. Samson et al. (2015) found that a major theme of distance runners’ thought 
processes was pain and discomfort, with most experiencing discomfort at some point during 
their run, usually from running in the heat, running uphill or running too fast. The WJS and 
RC results echo and extend these findings for beginners, although Samson’s participants were 
training for an event and hence focused on pace, whereas results here suggest beginners 
would be better focusing on other factors and running slower.  
Comparison	with	former	self	
Comparison	with	former	self:	Exercise	history	
Exercise history is important: having bad memories of exercise in the past coloured 
participants’ current affective responses to exercise, e.g. having experienced running as 
‘boring’ before was hard to overcome if taking up running later in life. Most people had 
positive memories of walking, in contrast with some running participants: 
Tanya (R2W interview): yeah. I always felt good walking. I’ve always walked 
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Helen (WJS interview, C25K podcast): I haven't really done any running as exercise before… 
apart from once when I was 15 when a friend tried to drag me along. I found it very boring  
Ladwig, Vazou and Ekkekakis (2018) analysed people’s childhood memories of PE, finding 
they were associated with PA attitude, intention and sedentary behaviour in adults. 
Participants reported their worst memories (e.g. embarrassment, lack of enjoyment and 
changing clothes) and best memories (e.g. enjoyment, social or outdoor time). They found 
that participants had vivid positive and negative memories and speculated that these could 
influence future attitudes, intentions and behaviour.  
For some participants, having positive memories of running could involve frustration during 
exercise at not being as fit as before. Struggling to run for a short time was psychologically 
harder when participants compared themselves with a previous younger, fitter, faster version 
of themselves. One participant cried during the running group session with frustration and 
anger at herself for having lost her running fitness: 
Francesca (RC session, group 2): I used to go running. 8 years ago, 7 and a half years ago. 
Yeah, and I got into it, it was really good, I remember how good it felt, you know…I’m just 
really frustrated and angry with myself… because…I let it go 
Comparison	with	former	self	:	Lost	youth 
Some participants used their memories of previous exercise to motivate them to try to regain 
lost fitness, but they seemed to also mourn their lost youth and previous ‘natural fitness’ : 
Stewart (RC session, group 8): I used to run a lot when I was younger, but I’m not as fit as I 
was, so that’s why um, I’m joining    
Lauren: trying to recapture our youth  
Bridget (R2W interview); yes I have done it <Three Peaks walk> before, in my other life, 
when I was fitter…I have to try to find that other life again 
People often interpreted physical sensations in terms of getting older and less fit. Having 
aching body parts or breathing heavily sometimes made them regret their lost fitness, or made 
them focus on the fact that they were ageing.  
Lucy (RC session, group 2): as you get older, your body just starts to wear out, so you gotta 
…pay a little bit more attention…we just take it for granted 
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Comparison	with	former	self:	Good	for	age	
There was a positive take on ageing, however, with some participants accepting their age, 
coming to terms with their current ability and reframing themselves as ‘good for age’. 
Accomplishing something they had not done for a long time such as running for two minutes 
was something to be proud of instead of looking back at their previous abilities: 
Frank (RC session, group 8): yeah, I was, I was quite pleased that I could run for 2 minutes. 
I’ve not run 2 minutes for a very long time. It wasn’t easy but 
Dinah (WJS feedback, WJS podcast): I have a ridiculous sense of achievement due to 4 
Strava PRs - 400m, Half mile, 1k and 1 mile. Very gratifying for a woman of my years (I’m 55 
you know!) $  
With an ageing population and increasing interest and participation in running by older 
people (Scheerder et al., 2015; Stevinson & Hickson, 2014), it is important to find ways to 
encourage older people to start or return to running in a positive way. Helping people to 
reframe their efforts as ‘good for age’ could help avert the frustration and disappointment that 
some people felt at finding running harder than when they were younger.  
Stages	of	exercise	
Walking participants did not really discuss the different stages of a walk, perhaps due to the 
methodology and perhaps due to the less structured nature of many of the walks. Since 
running participants were usually following timed run-walk intervals, sessions were usually 
divided into a warmup, run-walk intervals, and a cool down. How participants felt during 
exercise was influenced by the stage of the session. Running participants talked about how 
they felt before running, at the start and middle of their sessions, anticipating the session end 
and how they felt afterwards. There was also the concept of participants’ perception of time. 
Stages	of	exercise:	Before	exercise	
Pre-exercise affect relating to life events, physical issues, bad moods and either apprehension 
or excitement about running all affected how people felt at the start of run-walking sessions. 
This was discussed in the RC chapter, however it was also found in the WJS study: 
Helen (WJS interview, C25K podcast)): I discovered that I am almost always in a little bit of 
a bad mood about other things when I start running, and resistance against running 
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This is in agreement with Rose and Parfitt’s (2010) findings that pre-exercise affect 
influenced affective responses during exercise. Pre-exercise affect was not mentioned much 
by R2W participants, with the exception of a participant discussing a low pre-walk FS score: 
J: yeah I went out going arrrrrrgh! <about work> And that was nice … yeah I de-stressed 
and put it back into perspective 
Stages	of	exercise:	Start	of	exercise	
The warm-up was usually needed by participants, to get physically warmer, to loosen up and 
gain energy and even for enjoyment if the warmup was fun.  
Meera (RC session, group 2): I’m getting warm, feeling a bit more energetic. Weird, isn’t it? 
Michaele (RC session, group 13): yeah, I’m feeling a 4 now because I really enjoyed the 
warmup exercises  
WJS participants often expressed that the first few intervals could be the hardest, suggesting 
even after their walking warmup participants found it difficult to get into running:  
Dorothy (WJS feedback, WJS podcast) <worst bit>: The first couple of intervals were tough 
Again, the warming up and loosening up helping participants to feel better was important in 
Rose and Parfitt’s 2010 study. The initial difficulty with the first running intervals echoes the 
findings of Samson et al. (2015), where nearly all runners observed that the beginning of their 
run was difficult. Ruby et al. (2011) argue that beginnings influence prospective evaluations, 
so making the start of an activity more enjoyable should increase expected overall enjoyment. 
If this is the case, finding ways of helping people feel better at the beginning of exercise 
should improve anticipated enjoyment. RC results did not, however, show that early-session 
FS predicted future PA behaviour (see chapter three). This might be because most people 
struggle early in the session, so there is less variability between people at this stage for 
predicting future PA behaviour. There has been little research on the effect of affective 
responses across session stages, and this is area requires further research, perhaps by varying 
the warmup type and assessing impact on affect and enjoyment.  
Stages	of	exercise:	Middle	of	session	
The middle of the session was often a time to gain confidence, and to reach a plateau: 
Jill (RC session, group 4);er, minus 1, feeling more confident now, got over my initial 
concerns and anxieties I thought that I would collapse…straight away 
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For some this was a time to feel good, however some were still apprehensive about whether 
they could cope with the rest of the session, particularly if they were struggling.  
Tanya (RC session, group 8):  yeah, I want to go home. Yeah, I’m also a bit worried that 
…we’ve only done 2 and there’s another 3 ones to go 
After the halfway point participants sometimes got a second wind and they appreciated 
knowing that they were in the second half of the session for motivation and to plan routes.  
Anne (WJS feedback, WJS podcast): Felt a bit sluggish for the first half but improved towards 
the end 
Halfway information was useful in the WJS podcast, both for motivation and for information 
on routes, and was missed by C25K podcast participants: 
Agata (WJS feedback, WJS podcast): I have noticed that the mid-run information and 
countdown at the end are really helpful to be motivated throughout the run.  
There is not much research on the psychological effect of the halfway point of an exercise 
session, and this is an area requiring further investigation. Rose and Parfitt (2010) discuss 
participants getting into a rhythm or steady state during the middle of a session, but it is not 
clear whether there were any changes around the halfway point, or whether participants knew 
they were halfway. In addition, since RC and WJS participants were running short intervals in 
the early weeks, it is difficult to see how they could achieve this sense of rhythm. 
Stages	of	exercise:	Anticipating	the	end	and	perception	of	time	
As discussed in the WJS study (chapter four) and RC (chapter three), the end of the session 
was highly anticipated by most participants, with pacing themselves to finish, and others 
enjoying a sprint finish.  
Walking participants did not discuss their perception of time during walking, however 
running participants often talked about how particular runs or sections of runs felt slow, and 
how recoveries seemed to go faster than running sections: 
Maggie (RC session, group 1): yeah, minute one of the 2 minutes was quite quick, minute 2 
feels forever. I kept looking up and thinking surely he’ll be shoutin’ walk now! 
Some WJS participants also discussed running generally or the running session in particular 
as ‘boring’, suggesting time passed slowly:  
Emma (WJS feedback, C25K podcast) <worst bit>: Running for more than 5 mins is boring  
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RC participants spoke of how talking to others made the time pass quicker:  
Stewart (RC session, group 8): I was then focused on all the, you know, aches and pains 
<during homework alone… having a chat, the time flew by last week   
RC participants were not monitoring the interval length using a watch but were acutely aware 
of how long the intervals were if run leaders accidentally gave them extra time, which 
happened in three groups: 
Pam (RC session, group 5): this is a long 90 seconds … Blimey! That was a long one!   
Being misled on the interval lengths and having to run for extra time or not knowing how 
long remained resulted in participants giving more negative affective responses. This is in 
keeping with Rose and Parfitt’s 2010 finding that participants looked forward to the end of a 
session and affect improved towards the end. It also agrees with previous literature on end 
knowledge duration. Eston et al. (2012) found that when people thought they were near the 
end of an exercise session and were asked to continue then their affect became more negative, 
though deception is a potential confound. 
There was a novel finding in both the RC and WJS studies that people anticipated a physical 
endpoint as well as a time for finishing, and were annoyed or disappointed if they weren’t 
able to look forward to this ‘finish line’: 
Hayley (RC session, group 11): <stopped to walk before corner> see, we haven’t even run the 
last bit…disappointed I didn’t run that last bit, but I wasn’t sure how much further we had to 
cover, conserving the energy on me hip, so… 
As well as having a physical endpoint to look forward to, participants also wanted to have a 
sense of how long was left in the intervals and in the sessions, so they could pace themselves: 
Ed (RC session, group 2): Feeling hard work. Yeah, so right about now, I don’t know how far 
into the programme I am. 
Rose and Parfitt (2010) suggest that participants should have a duration goal to improve 
affect, and this synthesis confirms this for running at least. A novel finding here is that it 
might also be useful to have a geographical goal as well, particularly one which is flat, 
downhill or easy to see in advance.  
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Theme	Two:	Psychological	outcomes	of	exercise		
Table 31: Themes and sub-themes from qualitative synthesis for superordinate theme two 
Superordinate Theme 2 
 
Psychological outcomes of 
exercise 
Theme Sub-theme 
Achievement  Just doing it 
During exercise 
After exercise or end of programme 
Emotional and mental 
outcomes 
Stress relief 
Exhilaration  
Revitalisation 
Relaxation 
Enjoyment 
Frustration/irritation 
Achievement		
A major outcome of exercise sessions was a sense of achievement or satisfaction. Feelings of 
achievement were often expressed after the sessions or in interviews in all studies. As 
discussed earlier, walking seems by many to be considered ‘not proper exercise’ unless it 
fulfils certain conditions, but there was a sense of achievement expressed by R2W 
participants who trained for and completed long walking challenges. 
Amina Strava comment: <25km challenge> Challenging...mind over matter, so pleased I 
completed the course! 
Generally though, unless it was a very long or challenging walk, R2W participants did not 
discuss a sense of achievement. Running participants discussed a sense of achievement in 
conquering barriers to running, whether coming back after injury or illness or even pushing 
themselves out of the door (‘just doing it’): 
Lizzie (WJS feedback, WJS podcast): Actually getting my butt out of the house- really didn't 
want to go! Sooooo glad I did though!  
Running participants felt a sense of achievement during the sessions:  
Maggie (RC session, group 1): I’m just kinda proud that I, um I’m carrying on  
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WJS participants also expressed a feeling of discovering a sense of self-belief through 
consistent achievement over several sessions: 
Agata (WJS feedback, WJS podcast): <best bit> The moment when I started believing that 
*perhaps* I would be able to jog for 30 minutes at some point. 
Running participants celebrated small achievements at the end of sessions and weeks: 
Marie (WJS feedback, C25K podcast): <best bit> Completing 3 minutes without stopping 
and knowing I can run more %  
WJS participants expressed a huge sense of triumph at finishing the end of the programme: 
Helen (WJS feedback, C25K podcast): since I quite enjoyed the last 5 minutes I thought I 
would give it "5"[out of 10] after all, and then at the end I decided I'll give it a "6" just 
because I FUCKING FINISHED THE WHOLE FUCKING THING!! :D :D :D  
This was similar to Rose and Parfitt’s 2010 finding that participants felt a sense of 
achievement not only as an outcome of exercise but also during exercise, or even making it to 
the session, and (for low-active women) accomplishing something they hadn’t done for a 
while or hadn’t realised they were capable of. Phillips and Chapman (2012) found that 
repeated successful performance was associated with increased enjoyableness, suggesting 
even initially non-enjoyable behaviours can become more enjoyable with repetition.  
A sense of achievement or satisfaction was contrasted with uncertainty or failure for others. 
Some participants felt uncertain about their ability to complete the session. This was also 
seen by Rose and Parfitt (2010) but dissipated early in the session, however some RC 
participants continued expressing doubts about being able to cope or judged themselves as 
worse than the previous week or than earlier in the session: 
Tanya (RC session, group 8): this time last week I was feeling good about myself but I’m not 
this week, I’m not sure I’ve got the energy for half an hour of this 
This might have been due to participants not having a clear idea of the session structure. 
RC participants who dropped out of the programme expressed feelings of failure and self-
blame at having done so: 
Tanya (RC 8-week online questionnaire, dropped out after 6 weeks, group 8): I think XX 
runners is a great group, they were very welcoming and encouraging. my laziness and 
unfitness and lack of motivation and self-control are totally to blame 
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Emotional	and	mental	outcomes	
Stress	relief	
RC participants spoke of being stressed before starting and feeling good afterwards, but did 
not explicitly say that running was a stress reliever or improved their mood. In contrast, R2W 
and WJS participants spoke of these, perhaps because of the methodology, with participants 
reflecting on the outcomes of their exercise after sessions or post-study:  
Jenny (WJS feedback, WJS podcast) <best bit>: Feel much better for getting out. 
As discussed in the R2W study (chapter two), walking participants seemed to use walking to 
offer therapeutic effects, in agreement with other literature on walking (Darker, Larkin & 
French, 2007), and WJS results suggest people also used running this way.  
Although walking was talked about as a way to relieve stress, participants also said that stress 
was a major barrier for not keeping their resolutions. Considerable stress was experienced by 
some participants over the R2W study, with multiple participants experiencing life stressors: 
Robert: work is spectacularly busy and stressful at the moment, far too many projects, 
domestic life with the in-laws is …hideous and so …you sort of feel in the rare down times 
you feel like being indulgent [by not walking] 
In a review of the evidence on the effects of stress on PA and exercise, Stults-Kolehmainen 
and Sinha (2014) found that the majority of the literature indicated that experiencing stress 
negatively influenced PA. Although habitually active people exercised more when faced with 
stress, those in the early stages of adoption exercised less. Iso-Ahola (2012) argues that the 
way exercise is promoted as a ‘should do’ instead of as an enjoyable leisure activity means 
that it encroaches on people’s precious leisure time and sense of freedom to choose what to 
do during that leisure time. This might be one explanation for some people exercising less 
when they are busy and stressed, because exercise is seen as one more item in a list of things 
people feel like they ‘have’ to do.  
Exhilaration	
Participants described feelings of exhilaration (mostly with running but also with fast 
walking for a few people): 
Dinah (WJS feedback, WJS podcast): Loved it! Loved it! Loved it!  
Ed (RC session, group 2): last week I got home feeling great, wide awake, buzzing 
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One R2W participant who both ran and walked said he felt more exhilaration after running, 
even though he found it harder: 
Tim (WJS interview): well running [compared with walking] I feel a bit more euphoria 
Linked to the concept of exhilaration with running is the way participants talked about sprint 
finishes, and adding a short sprint finish to the end of a running session seems like an easy 
way to encourage a sense of exhilaration. This is an area requiring more research, as 
discussed in the WJS chapter (chapter four). 
Revitalisation	
Participants also spoke of feelings of revitalisation after running or (fast) walking: 
Lizzie (WJS feedback, WJS podcast) <best bit>: Done :-) feel energised for the day! 
This can also be related back to the concept of ‘blowing the cobwebs away’ discussed earlier 
in the weather section, with the environment interacting with exercise to create feelings of 
alertness and invigoration. Rose and Parfitt also mention this, but the outdoor element adds to 
this finding.  
Relaxation	
A few WJS participants described themselves as thinking about nothing or of stopping 
thinking about something during running, which was also a finding of Rose and Parfitt (2010) 
and seemed relaxing: 
Lizzie (WJS interview, WJS podcast): I’d start the session thinking of all the things I needed 
to do and I then I ended up not thinking about them and that made me feel chilled, for the 
whole 40 minutes 
Occasionally participants also discussed feeling relaxed after walking or running: 
Mariane (WJS feedback, C25K podcast) …it's nice to fall asleep when your body feels like it 
has done something as well as your mind 
Enjoyment	
Enjoyment is discussed in both the RC and WJS chapters along with smiling and humour. 
Enjoyment or fun was discussed both during and after running in both RC and WJS:  
Helen (WJS feedback, C25K podcast): The last 5 minutes were a bit fun 
Walking was less frequently described as fun or enjoyable than running, although some 
people described walking as enjoyable: 
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Andrea (R2W interview): yeah, really good, I’ve enjoyed going out 
R2W participants did not give such detailed in-exercise or post-exercise as WJS and RC 
participants, so it is difficult to compare enjoyment between walking and running. It would 
be interesting to compare these types of exercise directly using an enjoyment scale such as 
the PACES, used in WJS.  
Frustration/irritation	
Running participants occasionally described their sessions as not enjoyable, due to having the 
irritation of time pressure, or to finding the running hard: 
Anne (WJS feedback, WJS podcast): I had to squeeze the run in at perhaps not the most 
opportune time, which unfortunately made the session less enjoyable 
Tanya (RC session, group 8): yeah, not enjoying it but fine 
As discussed earlier in the social aspects theme, walking participants found that walking with 
small children could be irritating, showing that context is important despite the many studies 
showing that people feel better during and after walking: 
Lisa (R2W Strava title): Walk with whining children 3/1 
Frustration was also discussed earlier in the context of the lost youth sub-theme, with both 
WJS and RC participants frustrated and annoyed at their lost fitness. This was not something 
R2W participants brought up, perhaps due to the lower intensity of walking. Darker, Larkin 
and French (2007) found that walking with time constraints was less enjoyable, which is 
echoed here with both walking and running.  
 
Theme	3:	Use	of	the	Feeling	Scale	during	exercise	and	over	time	
Due to the centrality of the FS as a measure across all three empirical studies and an 
intervention tool in WJS, it is examined separately in terms of people’s experiences and 
observations about the scale. For all studies, quotes about the FS were found from those 
coded as ‘Feeling Scale’, with additional searches for ‘Feeling Scale’, ‘number’, ‘up’, 
‘down’, ‘better’ and ‘worse’, ‘plus’, ‘minus’ and specific numbers.  All these codes and 
quotes were thematically analysed to give higher order codes concerning people’s 
experiences and understanding of the FS.  
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Summary of use of FS in the studies 
R2W: participants were asked to report their FS ratings before, at 5, 10 minutes and the end 
of a 15-minute baseline walk. They were also shown how to record walks on Strava, and 
asked to record FS ratings before/after walks. At the post-study interview, participants were 
asked how they found the FS, experiences of using it over time, and why they did or didn’t 
use it. The R2W study gave some insight into how people found using the FS over an 
extended period to record how they felt before and after walking. 
RC: participants were asked to report their FS numbers before, during, at the end and after 
their run-walking session, and to explain why they gave that number. This study shed light on 
what people made of the FS during exercise.  
WJS: WJS podcasts asked participants to consider what their FS was throughout the session, 
and to adjust pace and/or take additional recoveries accordingly. Participants gave feedback 
on the FS in the post-session online questionnaires, and were asked about the FS during the 
post-study interviews. This study gave insights into use of the FS as an intervention tool to 
help people to feel better during exercise.  
As each study gave a different perspective on various aspects of using the FS, there are some 
themes which were seen across all studies and some which were specific to just one or two 
studies. The RC study gave the most in-depth view of the different aspects of the FS being 
used during exercise, since participants discussed it during their sessions. A summary of the 
themes for this superordinate theme is given in Table 32. 
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Table 32: Themes from qualitative synthesis for use of the Feeling Scale superordinate theme 
 Theme 
Superordinate Theme 3 
 
Use of the Feeling Scale 
during exercise and over 
time  
Ease of giving a number  
Theories about the FS  
Individual differences in FS reporting 
Elaboration of the FS 
Social use of the FS 
Ease of remembering to use FS over time 
Reinforcement of FS 
Ambivalence over using FS 
Feeling Scale as an intervention tool in WJS 
 
Ease	(or	not)	of	giving	a	number	to	feelings	on	the	FS	
Several participants in R2W interviews mentioned that they found it difficult occasionally to 
put a number on their feelings, particularly if they were feeling less good: 
Lizzie (R2W interview): Sometimes if you felt really good, it was easy, if you weren’t feeling 
good then I’d think ‘I don’t know what I feel’ 
At first in the RC study people struggled to work out what they were required to do and what 
answers to give. People tended to use humour to deal with this situation: 
Siobhan (RC session, group 11): what number are you giving it? 
Hayley: odd <everyone laughs> 
A few people had difficulty early on articulating a number which reflected both physical and 
emotional contributions to FS: 
Tanya (RC session, group 8) Yeah so minus 3/4 for dreading the whistle, I’m not sure if this is 
going how happy you are or how knackered you are, physically or mentally 
One WJS participant also talked of ‘struggling’ with the FS:  
Lizzie (WJS interview, WJS podcast): I had a struggle with that, um, because… I don’t know, I 
think I was a bit scared to give myself a figure... 
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From this it can be seen that despite the simplicity of the scale, the concept of a single 
number pinpointing how you are feeling is not simple to grasp, especially at first, and 
especially if feelings were mixed.  
Theories	about	the	FS	
In the RC study, after the early stages of a session most participants adapted and developed 
their own theories about how FS fluctuated with the demands of the running programme: 
Mary (RC session, group 10): I feel fine, I feel about a 4, yeah I feel OK, but then I’m 
walking, I’d struggle if I was running, I’d feel bad 
People sometimes distinguished between physical and emotional contributions to FS, with 
feeling positive overcoming physical symptoms such as breathlessness: 
Frank (RC session, group 8): 1 actually, no it’s really a 2 still, I am feeling tired and 
breathless but less but…yeah, spirit-wise, still 2 I think  
RC participants acknowledged that some days were harder than others, with their FS 
reflecting that: 
Kelly (RC session, group 13): I might have the odd down day, where I start low 
RC participants anticipated future changes in FS, expecting to feel worse later on in the 
session and much better at the end or afterwards: 
Pam (RC session, group 5): it’ll soon be 5, when I have a glass of wine 
Individual	differences	in	FS	reporting	
RC participants had idiosyncratic interpretations of what the numbers on the FS meant for 
them personally, with the same number (plus 2) being used to express ‘feeling good’, 
‘struggling’ or not running fast enough for different people:  
Lucy (RC session, group 2: yeah, plus 2, I’m a plus 2. I’m feeling good, I’m not tired yet 
Stacey (RC session, group 1): plus 2 at the moment, I really struggled with that 2 minutes, 
oof. 
Polly (RC session, group 7): 2, I’m obviously not pushing myself 
Some people used minus numbers quite easily, others stayed above zero and rarely dropped 
into minus numbers, even when talking about struggling or negative experiences: 
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Mandy (RC session, group 12): ah 4, enjoying it, my legs, my ears are a bit cold, that’s why 
I’m only 4 
Most people were happy to give 5 as a response at or after the end, even if they gave fairly 
low numbers throughout the session 
Lucy (RC session, group 2): yeah, definitely a plus 5 now, we’ve finished! 
Others consistently gave 5 as a response at the start: these people often stayed quite high in 
their responses throughout the session, ascribing these responses to being ‘positive’ people: 
Cath (RC session, group 4): plus 5…I’m ready to go! …you see I’m optimistic 
Again, despite the simplicity of the scale, the way people interpreted it personally varied. 
Elaboration	of	the	FS	
Interestingly, RC participants elaborated on the FS once they were used to it. People 
sometimes gave a range: 
Ed (RC session, group 2): I’m running about a 3, 3-4, feeling good, looking forward to a bit 
of exercise 
They verbally monitored the direction their FS scores moved in, whether up, down or stable: 
Lyndsay (RC session, group 13): I’m a 1 because I’ve just done lunges and I feel worse than I 
did before I started  
Several participants spontaneously introduced additional points on the FS, adding half points 
where they felt that a change of a whole point on the scale was unwarranted: 
Frank (RC session, group 8): one and a half! 
There were 11 points available on the FS, so introducing extra points indicates either that 
people thought perhaps they needed to stay within limits smaller than the scale (e.g. not 
wanting to go below zero), or they felt some changes were more subtle than one point 
required, or they started off too high or low and needed to expand the available range. 
Ekkekakis (2013) discusses potential issues with the FS having floor and ceiling effects due 
to the anchors used (for example, many Western participants have +3 as a baseline because 
that corresponds to ‘good’, which is the usual response to the question ‘how are you 
feeling?’), and problems interpreting scores in an absolute rather than relative sense. These 
results agree with Ekkekakis’s discussion, but participants seemed to come up with their own 
solutions to some of these problems.  
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Social	use	of	the	FS	
RC participants used the FS to monitor how their running companions felt or sometimes to 
poke fun at them: 
Jenny (RC session, group 5): come on Pam!...are you into the minuses yet Pam? 
Ananya (RC session, group 13): she’s feeling a 10 about now 
They occasionally used the FS to communicate with the run leader how they were feeling 
(even though the run leaders weren’t involved in the study): 
Leader: are you feeling ok? Polly (RC session, group 7): yeah, 2 
They used the FS in conversation with their running companions to discuss what was 
happening in the session and why they felt the way they did: 
Pam (RC session, group 5): that’s what I said to Katy…I said 4, I said 5 when he blows the 
whistle, but then it’s back down to 3 now    
This social use of the FS obviously only occurred in the RC study, but it was interesting to 
see how these participants had adapted quickly to using the FS as a shorthand within a group. 
Ease	(or	not)	of	remembering	to	use	FS	over	time	
This sub-theme is only relevant to the R2W study, since participants were asked to record 
their FS ratings before and after walking but were not reminded. Most R2W participants 
questioned who recorded walks on Strava but did not record their FS said they forgot: 
Robert (R2W interview): I remember in the very early days something about how I was 
feeling, possibly just the first time I used it I logged that but um then it was how do you do 
that, oh never mind 
Participants who did regularly remember to record their FS scores described how they found 
it, from the difficult to the easy: 
Andrea (R2W interview): yeah at first it was hard…thinking how I felt um but then I got used 
to it… I carried on because M (colleague) was doing it, but… yeah it wasn’t something I’d 
normally think about 
Tim: no it was easy, for me, easy and I always felt more positive 
Without reminders or the example of others, logging the FS scores did not come easily or 
naturally for many people despite the simplicity of the scale. 	
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Reinforcement	of	FS	giving	information	on	feeling	better	after	walking	
R2W participants who regularly logged their FS scores talked about how it was useful seeing 
they usually felt better after walking. They expected to feel better, but having numbers to 
confirm this and draw attention to the affective benefits of walking seemed motivational: 
Angela: Yes it was a good…it reinforced the benefits of…walking 
Ambivalence	over	using	FS	
Although R2W participants were not questioned about whether they intended to use the FS in 
the future, one participant volunteered that she wouldn’t, despite having used it for six 
months: 
Andrea:… after a few weeks or a couple of months it was fine…but I don’t think it’s 
something I’ll carry on with 
Interestingly, a few participants asked to continue using Strava and to be followed by me 
after the study had finished, and although I did not record their data, no participant continued 
to use the FS alone even if they had expressed enthusiasm for it. 
In the WJS study, one participant was initially enthusiastic about the FS: 
Anne (WJS interview, WJS podcast): Interesting concept of the feeling scale. I had never 
heard of it prior to this study. I’m enjoying using it as a way to maintaining my run and not 
blowing out before the end of a run. 
However, as the weeks went on, this participant had mixed feelings about the FS with 
ambivalence about ‘feeling good’ equating to not pushing herself enough to make progress: 
Anne (WJS interview): It’s interesting because the feeling scale is a bit of a double edged 
sword for people like me who are very unfit. 
Another WJS participant was also ambivalent about the FS, finding she was able to pace 
herself better during the WJS programme versus previous beginner running programmes she 
had tried. However, she also said: that she didn’t think of the numbers: 
Dinah (WJS interview, WJS podcast): yeah I found that I wasn’t thinking of it as numbers but 
I was thinking about am I getting tired, do I need to slow down, how slow do I need to go, can 
I speed up again at the end? 
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FS	as	an	intervention	tool	in	WJS	
Despite being a major component of the WJS programme, participants following WJS did not 
mention the FS much in their feedback. In retrospect, this was a limitation of the study 
because the same questionnaire was used for both WJS and C25K conditions (C25K did not 
use the FS). Another limitation is that participants who did not complete the programme did 
not consent to interview, so their thoughts on the FS were unknown. One participant 
complained that the FS was different from the single-item enjoyment rating, and that different 
scales were confusing. Only two WJS participants gave much feedback on the FS, and only 
four participants talked about the FS in feedback or in interviews. All quotes here are from 
WJS interviews with WJS podcast participants. 
One participant said that she found the FS useful in later weeks: 
Dorothy: I’ve found that I'm using the Feeling Scale more as the weeks go on. The first few 
weeks I didn't really need it, I guess because I wasn't running for that long but today I made 
real use of it to help myself pace myself and slow down 
Participants who did not mention the FS in their feedback were questioned about how they 
found it during the post-study interview. These participants were not particularly enthusiastic: 
Lizzie: I did try to think of what I was on, but I didn’t mention it in any of my feedback did 
I?…it’s not something I particularly used…I did try it but yeah, I think I was sort of always 
around a 2 
This participant also said that she ‘followed the rules’ in terms of always running or walking 
when instructed, so she did not see the FS as a useful tool in slowing down or taking breaks. 
Since she said that she always felt about the same, the FS might not be as useful when 
people’s ratings do not fluctuate very much. 
The participant who said that she didn’t think ‘of it as numbers’ later reflected that perhaps 
having the FS might add some objectivity to the process: 
Dinah; yeah I think having numbers it sort of detaches you a bit from it so you’re not not, too 
disheartened by it, if you’ve got a low number you’ve got a low number haven’t you?   
Although framing the FS as an objective measure might be an interesting addition to future 
podcasts, this participant did not use it in this way. 
Some participants in the WJS study expressed ambivalence about the scale, so that despite a 
few positive comments about the FS, in general WJS participants were surprisingly lukewarm 
 239 
about the concept. Given the small numbers of participants, it would be useful to do more in-
depth research on people’s experiences of using the FS during a session, and over the longer 
term with a larger number of participants.  
Summary	of	FS	findings	and	implications	
Reiterating the earlier quote from the American College of Sports Medicine (ACSM): ‘The 
Feeling Scale…one measure of affective valence, seems to be an effective way for an 
individual to self-regulate exercise intensity, particularly during walking exercise’ (Garber et 
al., 2011, p1344) is not supported by the results from these studies. There seems limited 
scope to use the FS as a tool for people to moderate exercise intensity during walking since it 
is already relatively low intensity exercise and almost everybody in the R2W study felt better 
during and after the baseline walk. For the R2W study, many participants found it difficult to 
remember to use the FS habitually, some found it useful as a tool to reflect on how walking 
improved how they felt, but some also were ambivalent about using it or did not find it came 
naturally to remember their pre-walk scores after walking. There is a potential intervention 
for people with obesity or extremely low fitness levels to use the FS to moderate their 
walking intensity, or even to include rest in their walking, since people with obesity can feel 
displeasure even with self-paced walking (Elsangedy et al., 2018). There is also a potential 
intervention for people to log their FS before and after walking as a way to draw people’s 
attention explicitly to the fact that they usually feel better afterwards.  
There may be more promise in using the FS to self-regulate exercise intensity with higher 
intensity exercise, since moderating intensity to a more pleasant level could give higher 
adherence (Parfitt, Alrumh & Rowlands, 2012) and more positive affective responses, 
competence and fitness (Parfitt, Olds & Eston, 2015). However, people’s experiences of 
using the FS as individuals in the WJS study were not uniformly positive. There was 
ambivalence about using the scale, even where people acknowledged that having the scale as 
an objective number could be helpful. Participants were encouraged to use the scale if they 
found it useful, or to ignore it if they found it annoying or intrusive, and it seemed that some 
participants appreciated the opportunity to consider the direction their feeling state was 
heading in without thinking about the numbers, whereas others did not take much notice of 
the FS. Other aspects of the WJS podcast seemed to be more popular with participants than 
the FS, e.g. countdowns, sprint finishes and instructions to pay attention to the environment.  
Surprisingly, the most promise for the FS seemed to be for people running in more social 
situations such as beginner running groups. These participants picked up the concept quickly 
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and easily, used it to communicate with others and used and interpreted the scale in 
idiosyncratic ways and with their own theories and interpretations. It was rare for participants 
to refer to their FS as a reason to slow down or take a break, therefore participants might 
require specific training on this. Despite the two studies showing that people can learn to use 
the FS to moderate their exercise intensity for optimal affect (Parfitt, Alrumh and Rowlands, 
2012; Rose and Parfitt, 2008), this was not done spontaneously in the RC study. Group 
leaders often ‘checked in’ with group members about how they were feeling, so offering the 
FS as a tool to group leaders could be useful to help them understand the unique needs of 
group members and to help individuals learn to affectively regulate their exercise intensity.  
Since most running groups only met once a week and beginner runners were encouraged to 
run three times a week, there could be scope in providing running group members with the 
WJS programme and podcasts for them to use as ‘homework’ for the running sessions outside 
the group session, especially since RC participants struggled to motivate themselves to do 
homework sessions. Homework was also quite unstructured unless people were told to follow 
the C25K programme, so the WJS could provide useful structure outside of group sessions, 
which could then allow for more ‘fun’ group sessions with games and other activities 
designed to foster a sense of play.  
 
Strengths	and	limitations	
The major strength of this analysis was that it covered two of the most popular forms of PA, 
walking and running, and gave insight into different factors and contexts which influence 
affective responses to these types of everyday outdoor exercise. The results are drawn from 
those exercising alone or with others, across different timelines (a single run-walking session, 
before/after walking over six months and post running feedback over 9-week) and from pre-
existing groups, workplaces and an intervention. This breadth allows for an understanding of 
the context of people’s affective responses to exercise outside a laboratory situation, and 
gives ideas for new ways we can help people to improve these affective responses.  
A potential limitation of this analysis was that the participants from all studies were 
predominantly female and relatively well-educated. This is a common problem in much 
research in this area (Cooke & Jones, 2017) and there is a need for more research using 
inactive men and less educated participants. A more diverse sample could demonstrate more 
varied experiences of affective responses to PA and improve understanding of PA behaviour 
 241 
change in different populations (Darker, Larkin & French, 2007). Specifically targeting 
groups in different ways and using theory-based methods such as the social practice theory 
based Football Fans in Training programme (Bunn et al., 2016) might give a more diverse 
sample. Another possibility is parkrun, since it has been found to attract non-runners and 
population groups who are usually hard to engage in PA (Cleland et al, 2019). A further 
limitation was that WJS participants who did not complete the programme did not consent to 
interview.  
 
Reflexivity	
Epistemological reflexivity: the extent to which different methods affected the types and 
availability of data here was interesting to compare across studies. R2W participants not 
giving feedback on their affective responses during walking was a gap which made it more 
difficult to compare walking with running, though to some extent the Strava data were useful 
here, if limited. A talk-aloud method similar to RC would be useful to repeat for walking. 
Personal reflexivity: being a middle-aged runner, I empathised with my running participants 
in a similar or older age bracket (which was most of them), and found the ‘good for age’ 
framing personally relevant. As a runner who has had nothing but negative dog encounters, 
the dog findings were unexpected and showed the importance of being open to unanticipated 
findings which contradicted my assumptions and experiences.  
 
 
Chapter	Summary	
The environment had a great influence on affective responses, and the synthesis showed that 
runners seemed more affected by the environment than walkers, with participants running in 
a group less influenced by the environment than those running alone. One interesting finding 
worthy of future research was the role of singing during exercise and its effect on affective 
responses. A new finding related to the environment as well as anticipation of the end was the 
desire for a geographical as well as timed endpoint to running. 
Social factors were multi-faceted, and the main differences between running and walking 
seemed to be the opportunity for greater humour and games during group running versus 
walking, greater self-consciousness when running, and a novel finding that walking with 
others could occasionally be irritating. Running with dogs was an unexpectedly positive 
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influence on affective responses (but was not seen so positively by walkers) and could be 
examined in future research.  
Runners could be helped to feel better by being more comfortable during running by being 
advised on appropriate clothing and how to deal with bodily functions and needs, niggles, 
and how to moderate effort levels. Additions to podcasts and better training for group leaders 
are two potential applications. A final way to help middle-aged or older people feel less 
frustration with themselves during running is to encourage them as seeing themselves as 
‘good for age’.  
A number of important themes and sub-themes have been outlined in this synthesis, with 
these confirming, complementing or extending previous research on factors influencing 
affective responses to exercise. These themes give rise to directions for future research and 
potential new applications.  
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CHAPTER	SIX:	Discussion	
The final chapter of this thesis will discuss the findings from the three empirical studies and 
the synthesis chapter, the theoretical contributions, practical contributions and some future 
research possibilities.  
Introduction	
Previous research has indicated that affective responses during exercise are related to future 
PA behaviour (Rhodes & Kates, 2015), but this research used exclusively indoor laboratory-
based methods such as a treadmill. The research in this thesis used ecologically valid forms 
of exercise in order to assess whether similar relationships would also be found between 
affective responses to exercise and future PA with non-laboratory, outdoor conditions. Since 
walking and running are amongst the most accessible, cheap and popular forms of exercise, if 
affective responses are related to future increases in PA, then even small improvements in 
affective responses could result in relatively large public health gains. A major objective of 
this thesis was to investigate the role of affective responses to exercise, and their relationship 
with future PA behaviour, using different types of outdoor exercise (walking and running, or 
run-walking). A second objective was to investigate the relationships between social relations 
and PA behaviour change. A third objective was to examine opportunities for developing an 
intervention based on improving affective responses to exercise. A final objective was to 
synthesise key qualitative findings across the empirical studies in order to generate new 
insights and research opportunities in the area of affective responses to outdoor walking and 
run-walking. This discussion will examine the theoretical contributions made by this 
research, some of the practical implications of the findings and also some future research 
possibilities and larger scale intervention opportunities.  
The	relationship	between	affective	responses	to	exercise	and	
future	physical	activity	behaviour	
This research makes a number of contributions towards our understanding of the 
relationships between affective responses to exercise and future PA behaviour. Firstly, in 
contrast to the findings of Williams et al. (2012), there was no reliable evidence from the 
R2W study to indicate that FS responses during everyday outdoor walking at baseline 
predicted future PA behaviour. Williams et al. (2012), found that FS responses after walking 
did not predict future PA behavior, and there is also no reliable evidence from the R2W study 
for end-session FS results predicting future PA. The qualitative results from this study shed 
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some light on why FS during walking might not predict changes in PA, with one potential 
reason being that people may not regard walking as ‘proper’ exercise, and around it being a 
slow, inefficient type of exercise, with the very accessibility and mundanity of walking 
preventing it from being seen as a useful form of exercise and fitness unless certain 
conditions are attached (such as fast or hilly walks). Conclusions from the R2W study were 
that there seems little scope to improve affective responses to everyday walking, except 
under certain conditions and for certain groups of people (e.g. people of very low fitness 
levels, and people with obesity, who tend to have worse affective responses to exercise, 
Elsangedy et al., 2018).  
The RC study gave several new and important findings on the relationship between affective 
responses to run-walking sessions and future PA behaviour. The exercise stimulus used in the 
RC study was similar in nature to a HIIT protocol, in that most of the groups used short timed 
running intervals in combination with walking intervals or recovery intervals, although 
groups varied considerably in the type of sessions that they did. FS responses mid-session, 
end-session and post-session predicted changes in PA six months later, whereas early-session 
FS responses were not significantly related to future PA. These results are in partial 
agreement with the single longitudinal study available on the relationship between affective 
responses to high intensity exercise and future PA behaviour, which found no significant 
relationship during exercise, but did find a significant relationship with post-exercise FS 
(Schneider, Dunn & Cooper, 2009). Despite much recent interest in the benefits of HIIT 
training and research on affective responses to HIIT (Stork et al., 2017), there appears to be 
little evidence on the relationship between affective responses to HIIT exercise and future PA 
behaviour. This study adds to the research in this area, using the real-life context of beginner 
running groups, using run-walking intervals similar to HIIT in style.  
There was no reliable evidence for different affective timeline categories discerned from the 
RC study predicting future PA behaviour, though the categories were found to be distinct 
from each other, and the trend in beta values was suggestive of future PA levels decreasing as 
the affective timeline category became more negative. These affective timeline categories 
were useful for demonstrating some of the qualitative findings which demonstrated how 
participants explained their FS responses, and the ways in which these FS responses could 
have influenced whether people continued to run or not. Since affective responses were 
related to future PA behaviour, there seemed to be scope to increase future PA levels by 
improving affective responses to running/run-walking. The RC study gave some useful 
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observations and findings leading to recommendations for improving affective responses to 
exercise for beginner runners. These recommendations served as the basis — along with 
other research findings— for developing a new run-walk intervention based on the same 
concept as the C25K programme (the WJS programme). 
The WJS study employed an affect-regulation approach to a novel run-walk intervention, 
with the aim of improving affective responses of beginner runners to a run-walk programme. 
Using the recommendations from the RC study, the WJS programme was developed with the 
aim of optimising affective responses to exercise. Since it was an online-only study, it was 
not possible to easily collect FS responses, so enjoyment measures were taken remotely after 
each session. The second objective of the WJS study was to assess the experiences of both 
the C25K and WJS programmes, in order to check previous observations on potential 
improvements to the C25K programme from the RC study and to gain feedback on any 
aspects of C25K which were liked by participants and which might improve their affective 
responses to the programme. Both programmes were enjoyed by participants, who gave 
considerable feedback on the programmes, podcasts and aspects of run-walking which fed 
into the synthesis chapter. The final objective of this study was to assess feasibility for 
scaling up to a larger randomized trial. Although the study procedures and data collection 
worked well, the dropout rate was found to be high, and that combined with participants 
being almost exclusively female and well-educated, means that recruitment for a larger trial 
will need to be carefully planned and aim for a large sample to account for dropout.  
The synthesis chapter drew from the qualitative results from each of the empirical chapters, 
in order to look for differences and commonalities across walking, run-walking and across 
different timescales in affect-related concepts. The results gave novel insights into some of 
the factors contributing to affective responses to outdoor exercise, as well as lending weight 
to some previous findings from other research. Themes of the environment, social factors, 
dis/comfort, comparison with previous self and stages of exercise were thought to be 
important sources of participants’ affective responses to walking or run-walking. Additional 
psychological outcomes of exercise were a sense of achievement, emotional and mental 
outcomes, (such as exhilaration, revitalization, relaxation and enjoyment). These results 
extended those of Rose and Parfitt’s 2010 study of cognitive factors of affective responses 
during exercise on a treadmill. Specifically, the environment, social factors, some aspects of 
dis/comfort (clothing, bodily functions), comparison with previous self, and some of the 
stages of exercise added to Rose and Parfitt’s results. Differences between factors were seen 
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between walking and running/run-walking, due to the higher intensity nature of running. The 
weather, clothing and equipment, bodily functions, niggles, lungs and heart and effort levels 
were all more important to runners than they were to walkers. In particular, running 
participants expressed that extremes of weather were experienced as more unpleasant 
compared with people who walked. Since running is considerably more strenuous than 
walking, suitable clothing was more important for comfort, niggles were more concerning to 
participants, they experienced greater strains on their cardiovascular systems, and they talked 
more about the level of effort running required. However, due to the relative difficulty of 
running compared with walking and its relatively time-constrained nature, running was more 
likely to result in feelings of achievement, greater exhilaration and revitalisation, and also 
was more likely to be associated with different stages of an exercise session.  
Theoretical	contribution	
The theoretical contributions made by the research in this thesis range from the novel to the 
confirmatory and from the general to the specific. Synthesising qualitative results across the 
three empirical studies allowed for a wide range of theoretical connections to be made across 
different methodologies and with different exercise types and contexts.   
The finding that affective responses during everyday walking do not predict future PA is 
theoretically useful because it contrasts with findings from two other studies (Williams et al., 
2008; Williams et al., 2012) showing that affective responses to treadmill walking do predict 
future PA behaviour. The R2W study examined affective responses to walking in a context 
with high ecological validity, compared with the gym environment used in the two Williams 
studies. It might be that treadmills were associated with ‘proper’ exercise in those studies, 
whereas a walk near the office was felt by participants to be ‘just a walk’. Williams et al. 
(2012) speculate that the relationships they found might not exist when PA behaviour change 
is self-motivated, since their results were in the context of an intervention providing optimal 
conditions for behaviour change. Although the R2W study was not reflective of truly self-
motivated behaviour change, the only support participants received from the study was the 
initial questionnaire, baseline walk and virtual social support via Strava (where applicable), 
and the commitment required to make a New Year’s resolution was minimal. Nevertheless, 
the finding that people did not seem to consider walking ‘proper exercise’ due to its 
mundane, everyday nature seems to be important in explaining the lack of relationship of 
affective responses and future PA, particularly since it was also found by Darker, Larkin & 
French (2007).  
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The finding that affective responses mid-, end- and post-session were related to future PA 
when running was used as the exercise format also adds to our knowledge of the longitudinal 
relationships between affective responses to exercise and future PA behaviour, which is 
particularly important since there are few studies looking at anything other than moderate-
intensity exercise. The only other study which looked at high-intensity exercise (Schneider, 
Dunn & Cooper, 2009) used only a 7-day follow-up, adolescent participants, and was 
laboratory-based. Schneider’s study did find a relationship with post-exercise affect and 
future PA behaviour, which was also found in the RC study. Although Rhodes and Kates 
(2015) speculate, based on operant conditioning principles, that affect experienced after 
exercise would be less predictive of future PA than during-exercise affect, this was not 
supported here, perhaps because participants generally expressed feelings of great 
achievement after their running sessions. This might also be one reason for no relationship of 
post-exercise affect with future PA behaviour in the R2W study, since participants did not 
seem to see a walk as an achievement in the way that running participants did. The finding 
that mid-session but not early-session FS was related to future PA is novel and adds to our 
understanding of temporal affective characteristics of exercise sessions, which seem poorly 
understood with the exception of end effects (Hargreaves & Stych, 2013). Ruby et al. (2011) 
propose that early stages of an exercise bout are less pleasant than later stage and that early 
displeasure could disproportionately affect prospective evaluations, however this does not 
appear to be supported here since early-session FS did not predict future PA. In addition, 
mean early-session FS results were lower than pre-session FS but higher than mid-session 
FS, indicating that, for this study at least, the early-session affective responses were not the 
lowest reported. This might be different for other types of exercise or patterns of intensity, 
and this should be investigated alongside other temporal characteristics of affective responses 
to exercise, such as sprint finishes and warmups.  
Another theoretical contribution by this research is in the area of anticipation of the end of an 
exercise bout. Although the importance of anticipating the end of an exercise bout has been 
previously established using both qualitative and quantitative methods (Rose and Parfitt, 
2010; Baden et al., 2005), the results from this study add to our knowledge of this area. 
Beginner runners from both the RC and WJS studies anticipated the end of running intervals 
as well as the session end itself, and the addition of a physical endpoint was also useful in 
helping participants to feel better towards the end, or to keep going if they were finding it 
hard. Since Hargreaves and Stych (2013) found that peak and end affect were both important 
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in affective evaluations of exercise sessions, it seems that improving affect towards the end of 
a session is important, which could include a geographical end as well as a timed one. 
Related to this, many participants in RC and WJS expressed enjoyment of sprint finishes 
towards the end of a session, which goes counter to the recommendations for moderate 
intensity exercise rather than HIIT training to improve affect during exercise for less active 
people (Biddle & Batterham 2015). Being able to anticipate the end meant that for some a 
short sprint finish was enjoyable and led to greater feelings of achievement, indicating that 
timing of intervals can be as important as their length. Since the Dual Mode Model, which 
predicts worsening of affective responses with higher intensity exercise, was developed using 
continuous exercise or increasing intensity exercise such as a graded exercise test (Ekkekakis, 
2003), this research adds to the evidence that in some contexts and for short durations, high 
intensity exercise can be pleasurable and lead to greater feelings of accomplishment.  
A further theoretical contribution from the R2W study was the effect of social factors on 
future PA behaviour. Although the randomisation of participants to virtual social groups or 
alone conditions was unsuccessful, nevertheless the participants who received virtual 
encouragement from others via Strava were more likely to be more physically active at six 
months. Some participants expressed that walking with others added to their enjoyment of 
walking, whereas others sometimes preferred to walk alone to feel a sense of restoration. RC 
participants frequently discussed feeling better because they were running with other people 
compared with how they felt when running alone. WJS participants often described casual 
social encounters in positive ways and these could be the highlight of their run. As Hitchings 
and Latham (2017) argue, the ‘subtle sociality’ of exercise should be acknowledged, along 
with understanding changing social relations and their impact on exercise experiences. A 
final contribution in the area of social factors was the unexpected finding that participants 
seemed to enjoy either running with dogs or encountering dogs when out running. Since dogs 
are often seen as an impediment or danger to runners (e.g. Collinson, 2008), this result was 
surprising and worthy of future investigation.  
A final theoretical contribution by the research in this thesis comes from the results of the 
theme of environment in the qualitative synthesis. The findings that participants (especially in 
the WJS study) expressed that changing seasons, weather, time of day, scenery, exploration 
and inclines all influenced their affective experience of exercise is of interest, with the 
addition that running participants found weather extremes and inclines to be more important 
than walking participants. During the group sessions in RC, however, the physical 
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environment seemed less important to participants unless their physical discomfort was 
affected, such as feeling too hot or too cold. Here, the effect of the social environment might 
have outweighed the influence of the physical environment, whereas WJS participants 
running alone seemed to gain more from paying attention to the physical environment to 
distract from bodily sensations.  
Also, under the theme of environment, although affective responses to music during exercise 
have been studied extensively and it has been found that untrained exercisers benefit 
particularly from listening to music during exercise (e.g. Brownley, McMurray & Hackney, 
1995), there was a novel finding in the RC study that participants sometimes sang to 
themselves or with others. There is some evidence that synchronised exertive activities can 
increase pain thresholds compared with unsynchronised activities, and that the effects of 
synchronisation and exertion are additive (Tarr, Launay, Cohen & Dunbar, 2016). It might be 
that singing together could result in decreased physical discomfort during running, and it also 
might result in increased social bonding within a group (Launay, Tarr & Dunbar, 2016). 
Since the beginner groups usually met in outdoor areas where music was not available, 
singing together might have substituted for the music which usually accompanies indoor 
group exercise such as aerobics or spinning. This is a subject which would be interesting to 
investigate further.  
There is currently no clear, dominant, over-arching theory of affective responses to exercise 
and how they relate to PA behavior change. One candidate is the Affective Health Behaviour 
Framework (AHBF, Williams & Evans, 2014), although this framework is at an early stage 
of development and attempts to encompass all health behavior, not just exercise (which might 
have specific characteristics compared with, for example, quitting cigarettes or alcohol). 
There are certain aspects of this framework which can be related to the research in this thesis. 
In this framework, the immediate and post-behaviour affective responses to exercise are both 
important but contribute via different pathways (immediate response to the automatic 
pathway and the post-behaviour response to the reflective pathway). Both during- and post-
exercise affective responses were found to be important in predicting future PA behavior, 
however there is no easy way to disentangle whether these do actually act via different 
pathways. The AHBF also sees incidental affect as important, and this was found in the 
qualitative data around pre-exercise affect. The framework also lists ‘other factors’ such as 
environment, social and cognitive factors, which have been examined in this research and 
found to contribute to affective responses to exercise and future PA in diverse ways. 
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Although this is a useful framework, it requires adapting to the exercise context specifically, 
and testing each of the connections between concepts, as currently there is insufficient 
evidence for many of them. Another aspect of this framework is that it is not obvious whether 
on some occasions and in some contexts some of the concepts might contribute more than 
others, and this also requires clarification. Some of the aspects of the framework have been 
expanded on, for example in the recent Affective-Reflective Theory of physical inactivity and 
exercise (Brand & Ekkekakis, 2018), which is a dual-mode model examining automatic and 
reflective evaluations of exercise, however this theory is also still at an early stage of 
development. Both the AHBF and the Affective-Reflective Theory attempt to address 
automatic and reflective aspects of exercise behavior, which is a direction which the field of 
exercise psychology appears to be moving towards, along with an increasing emphasis on 
explaining sedentary behavior and recently, different types of exercise such as strength 
training and alternatives to traditional aerobic exercise formats.  
 
Practical	contribution	
Numerous practical applications emerge from the research in this thesis, and a number of 
useful recommendations can be made at multiple levels, from the individual exerciser to 
beginner running group leader training, to an alternative beginner running programme from 
that offered by the NHS.  
 
The	WJS	programme	
The main practical contribution of this thesis is the development of the WJS programme and 
podcast, which gives a gentler introduction to run-walking for beginners or returners to 
running, with an emphasis on enjoyment, optimising affective responses, and increased 
autonomy with some flexibility within the structure of a programme. The C25K programme 
(podcast and app) has been popular, however a number of criticisms and suggested 
improvements of the programme were apparent from both the RC and R2W studies, and the 
WJS programme incorporated many of these improvements. Since the C25K programme 
does not seem to have been officially evaluated in any transparent way, another practical 
contribution of this research is the examination of the strengths, weaknesses and potential 
improvements which could apply to the C25K programme.  
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The C25K programme is popular and suitable for many, particularly people with reasonable 
baseline fitness levels, however the WJS programme might be more suitable for less fit 
people. In order to reach as many people as possible at a stage at which they are considering 
starting to run, the WJS would need a large partner with marketing resources. A good partner 
for the WJS programme could be parkrun, since the aim of parkrun is to have a parkrun in 
every community which wants one, has a particular focus on increasing participation from 
lower socioeconomic groups, and is committed to parkrun being free to all participants 
(parkrun UK, 2018). Although parkrun encourages walkers as well as runners and run-
walkers, for many RC and WJS participants, attending parkrun to complete 5km was a goal 
for the end of the programme, and for many RC groups, running parkrun or a 5km race was 
seen as a ‘graduation’ once the programme had been finished. One practical contribution this 
study could make could be encouraging people to participate in parkrun by helping them to 
run continuously for 30 minutes (the goal of the WJS programme). The WJS programme 
will, however, require testing in a large-scale randomized trial to provide further evidence 
that it is enjoyable, achievable and preferable to the existing C25K programme.  
Interpretation of physiological cues was something found by Rose and Parfitt (2010) and also 
in the RC study as contributing to affective responses during exercise. A useful practical 
application for either individual exercisers or for running group leaders would be advice on 
interpreting these physiological cues in the most positive way possible, in order to optimise 
affective responses. Other useful advice would be consistent messaging on the importance of 
wearing comfortable, supportive clothing for running, on staying comfortable in extreme 
weather conditions (e.g. slowing down or taking extra walking breaks in hot weather, wearing 
extra layers in cold weather), and choosing flat routes where possible or slowing down/taking 
additional walking breaks if hills are unavoidable. Although this advice might seem fairly 
obvious and is available online, if this advice was delivered in the right way (such as during a 
podcast instead of on an advice sheet) and by a perceived expert, then it might be more likely 
to be followed. Also, for running group leaders, the finding that RC participants frequently 
discussed their lost youth and compared themselves with their previous younger, fitter selves 
means that the emphasis should instead go on the concept of being ‘good for age’ and 
reframing beginning to run (or run again) as a fresh start and a new journey for them.  
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Methodological	contributions		
The method used in the WJS study was an online diary study, with StravaTM recordings as a 
trigger. This study used free, easy to use and widely-available technology to enable 
participants to contribute their experiences of run-walking sessions and potential 
improvements to the programmes using QualtricsTM software, without the need for expensive 
or complicated technologies. As such, it is an example of an experience sampling method 
which was user-friendly but gave the required information and allowed for automated data 
collection. This technology could be used at low cost in future research for structured 
exercise such as running or cycling, although it was relatively unsuccessful for participants to 
record everyday walking.   
	 Critical	reflection	on	the	FS	as	a	measurement	and	intervention	tool	
Validity	of	the	FS	as	a	measure	
The use of the FS as a measure of affect during R2W and RC studies allowed for different 
perspectives on the experience of participants using the measure during exercise and 
remotely over an extended period, to be seen. In particular, focusing on the FS using mixed 
methods allowed for different understandings and experiences of the FS to be examined 
across studies and using different exercise modalities. Use of the FS as an affect regulation 
tool in the WJS study allowed for qualitative feedback from participants on how they 
understood the FS, as well as during-exercise qualitative data from RC participants in 
addition to their quantitative scores. Results shed light on how participants understood the 
FS, how they used it and how they communicated around it.  
The results from the synthesis show that the FS is not completely unproblematic as a means 
of measuring affect in the context of everyday forms of outdoor exercise. On the one hand, 
the FS is very simple, allowing for rapid and frequent data collection in complex 
environments, and during high intensity exercise. On the other hand, as Ekkekakis (2013) 
points out, baseline responses seem to differ across cultures (and notably here baseline scores 
were very low in the R2W study but more typical of other studies in Western countries in the 
RC study, suggesting potential for baseline context to influence baseline scores as well as 
culture; a topic worthy of future investigation). The verbal anchors such as ‘good’ or ‘very 
good’ for the FS were also not empirically derived, and Ekkekakis argues there is no sound 
basis for equal spacing of two units between ‘fairly good’ and ‘good’ and also between ‘good’ 
and ‘very good’. For this reason, Ekkekakis suggests consideration of the Empirical Valence 
Scale instead, which has spacing and verbal anchors derived from a study of verbal 
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descriptors based on ratings of emotional images. This scale, however, has 15 separate verbal 
anchors (Lishner, Cooter & Zald, 2008), so it is difficult to see how such a complex scale 
could be used during exercise outside a laboratory without extensive training. Participants 
(RC and WJS) seemed to struggle to use the FS at first, so it might be that instructions on the 
scale could be improved, perhaps by offering examples or otherwise offering more in-depth 
training instead of assuming that participants would immediately understand a ‘simple’ 
measure which is however not necessarily ‘easy’. 
Use	of	the	FS	to	predict	future	physical	activity	
The FS has only been used in a very few studies to examine the relationship between affect 
during exercise and future PA behaviour (Rhodes & Kates, 2015). This thesis adds two more 
studies to this number and, importantly, uses outdoor exercise for the first time with this 
question. Affective responses to everyday walking did not predict changes in PA, but 
affective responses during a beginner running group study did predict changes in PA. This 
suggests that the exercise modality, the purpose of the exercise, and the participant exercise 
status (beginner or adopter versus someone who already engages in that exercise) might be 
important in the relationship of affect and PA changes. The timescales here were only six 
months, so it is difficult to know how far FS could predict PA changes in the longer term, and 
this would be worthy of future investigation.  
Use	of	the	FS	as	an	affect	regulation	tool	for	interventions	
The FS has been successfully used before as a means of affect regulation of exercise intensity 
(Rose & Parfitt, 2008; Parfitt, Alrumh & Rowlands, 2012). Results from the synthesis, 
however, show that ambivalence expressed by participants about the FS means that using the 
FS might not be as straightforward as suggested by these studies or by the ACSM’s 
recommendation to use the FS as a tool to improve affective responses to exercise. In terms 
of practical applications, it seems that using the FS as an affect-regulation tool might hold the 
most promise for beginner running groups, and training group leaders to introduce the tool 
could be a useful way for leaders to better understand the abilities of different group 
members, since there was considerable variation in fitness levels and current PA levels even 
in beginner-only groups. The FS is therefore a promising intervention tool for groups, or for 
situations where participants or exercise leaders could be trained in using the FS. In terms of 
digital interventions, more research is needed to see whether the ambivalence expressed 
towards the FS translates into lack of use, or whether participants internalize the concept of 
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trying to feel better during exercise despite any doubts about the FS. WJS participant 
numbers were too small and too lacking in sociodemographic diversity for any conclusions to 
be drawn about the success of using the FS in similar digital interventions.  
 
Future	research	possibilities	
This research suggests many possible future research avenues. The major research possibility 
is to research the WJS programme further. The next step would be to do a randomised trial 
comparing the WJS and C25K programmes, preferably with a control condition (such as a 
waitlist) and with a follow-up over a long period to see what retention is like and whether 
enjoyment is greater for WJS as intended, and whether it results in increased PA levels in the 
longer term. The WJS podcasts might need some revisions before this trial is conducted, and 
the WJS results showed that adding: a graded approach to optional jogs, focusing on recent 
success, giving permission to repeat weeks, adding more talking in later weeks, adding the 
idea of a ‘running journey’ and more ‘running tips’ and possibly adding more enjoyable 
elements to the warmup could be useful changes.  
Following up the RC study, since no measures of exercise intensity were possible during run-
walking sessions, it would be useful to gain affective responses during run-walking but with 
the addition of physiological measures (e.g. heart rate monitors) in order to gain some sense 
of exercise intensity, preferably at the time that FS responses were given. It would also be 
useful to be able to somehow automate FS collection during outdoor run-walking, perhaps 
using some kind of experience sampling technology, since timings of FS data collection and 
finding participants was an issue in an outdoor environment. Given gradual cost reductions in 
wearable technology, this is likely to be a key direction in future research for measuring PA, 
PA intensity and affect during exercise. 
There is considerable potential to look at the role of sprint finishes in affective responses to 
exercise. For example, following the Zenko, Ekkekakis and Ariely (2016) study on affective 
responses to increasing versus decreasing exercise intensity, it would be useful to compare a 
session including a sprint finish with a no sprint finish condition (or even a sprint start 
condition if feasible). There is also scope to look at the role of countdowns in affective 
responses to sprint finishes and in exercise sessions generally, since there is limited evidence 
(Shalev and Morwitz, 2013, used ‘imaginary’ situps in a countdown study) on the effect of 
countdowns in exercise, despite them being widely used in group fitness sessions.  
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There is a need for research into affective responses to exercise which has a purpose beyond 
just exercise (such as walking for transport or for an errand), since although Lee, Emerson 
and Williams (2016) speculate that this should improve affective responses, there is little 
research looking at this. Glasgow et al. (2019) found that active travel for errands gave lower 
mood compared with other trips, however R2W participants expressed a certain satisfaction 
in multi-tasking, for example combining a lunchtime walk with buying a sandwich from the 
furthest supermarket. A useful first step would be a study comparing affective responses to an 
outdoor walk with no obvious purpose beyond exercise, and a walk involving carrying out an 
errand or other functional walking. Since Glasgow et al. (2019) also found that mood was 
lower when participants travelled through more walkable areas and higher travelling in 
natural environments, there might be a confounding effect of the type of environment with 
the type of trip which could also be examined. Given the finding in the synthesis that people 
seemed to enjoy games in RC and sometimes made up their own in WJS, it could also be 
useful to compare an outdoor walk with an exercise-only purpose with a walk involving some 
sort of gamification aspect (e.g. a treasure hunt or walking game app such as Pokemon Go or 
equivalent).  
 
Summary 
In summary, this thesis reported the results of three empirical studies and a synthesis of the 
qualitative data from these three studies. The first study, an examination of affective 
responses to everyday outdoor walking showed that there was no reliable evidence from the 
R2W study to indicate that FS responses during everyday outdoor walking at baseline 
predicted future PA behaviour. There was therefore thought to be little scope for improving 
affective responses to walking in a future intervention. The second study, an investigation of 
affective responses to outdoor run-walking in beginner running groups, showed that FS 
responses mid-, end- and post-session predicted future PA behaviour at six months. This 
study gave a number of suggestions for a future run-walking intervention based on the 
popular C25K but optimising affective responses. The third study, an online diary study of a 
novel beginner run-walking programme and comparison with C25K— the run-walking 
programme promoted by the NHS—showed that both programmes were enjoyable and 
achievable, and suggested some improvements which could be made to each programme.  
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Finally, the fifth chapter, a qualitative synthesis of the results from the three empirical 
chapters, generated a large number of insights into the factors related to affective responses to 
outdoor walking and run-walking. These included new insights into the influence of 
environmental factors, social factors such as brief social encounters and running with dogs, 
the influence of clothing and bodily functions, the effect of different stages of exercise 
sessions, and differences between psychological outcomes of run-walking versus walking, 
such as a sense of achievement and feelings of exhilaration being greater for run-walking. 
The next steps are to scale up the WJS study in order to carry out a randomised control trial 
of the WJS programme alongside the C25K programme in order to see whether WJS can help 
people to enjoy running, and hence potentially continue to run and increase their PA levels. 
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Appendix	A:	Example	of	the	Feeling	Scale	used	in	Resolve	to	Walk	study
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Appendix	B:	Quirkos	example	coded	canvas	for	WalkJogSmile	study	
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Appendix	C:	Resolve	to	Walk	participant	information	sheet	
 
 
 
Resolve to Walk Study 
 
Participant Information Sheet 
 
My name is Katy Kennedy, and I’m a PhD student at Surrey University studying exercise psychology.  I’d like 
to invite you to take part in a research project. Before you decide you need to understand why the research 
is being done and what it will involve for you. Please take the time to read this information carefully. Talk to 
others about the study if you wish. 
 
What is the purpose of the study? 
This study looks at people’s New Year’s resolutions to walk more and their emotional responses to walking. 
I’m asking you to record the progress of your New Year’s resolutions using a mobile phone app to record 
your walks. 
 
Why have I been invited to take part in the study? 
Because your employer or group leader has given me permission to ask if you would like to participate.  You 
are invited to participate if you: 
x Would like to make a New Year’s resolution to walk more in 2016 
x Have a suitable mobile phone (iPhone or Android phone, e.g. Samsung, LG, HTC) 
x Are not pregnant  
x Are not colour-blind 
x Have access to the internet and an email account (for follow-up questions) 
x Have not regularly exercised more than 150 minutes a week for the previous 6 months  
x Have no health issues which mean walking would increase risk to your health.   
 
 
Do I have to take part? 
No, you do not have to participate. Even if you do decide to join the study you can withdraw at any time (prior 
to your data being analysed) without giving a reason.   
 
 
What will my involvement require? 
 The first part of the study will be in November/December/January and should take you about 30 minutes in 
total. First, I’ll ask you to fill in a simple online questionnaire. Then I’ll make an appointment with you (at a 
convenient time) to measure your blood pressure, weight and height and waist and hip measurements. I’ll 
also ask you to do a couple of short cognitive tests. Then I’ll go for a 15 minute walk with you to show you 
how the app works, and ask you how you are feeling before, during and after walking.  After this, I’ll ask you 
to record your walks and how you felt during the walk using the phone app, for six months. Some people may 
be asked to do this as part of a group, others will be asked to do this individually. Six months after the start 
of the New Year, I’ll send you a link to a simple online questionnaire for you to complete. If you want to, I will 
take your measurements again and also ask you some questions in a short recorded interview about how 
you found the study and what using the app was like for you. The aim of the study is to see what helps people 
keep their New Year’s resolutions and whether there’s any relationship between how you feel during walking 
and your future activity levels. 
 
 
How do I tell you if I would like to participate in the study? 
If you would like to take part please contact me via email (k.kennedy@surrey.ac.uk), I’ll make an appointment 
to visit you and ask you to read and sign a consent form.  If you have any questions at all about any aspect 
of the study, please ask. 
 
What are the possible disadvantages or risks of taking part? 
There is likely to be little risk involved, other than risks you would normally have when walking. You are asked 
not to go walking if you are injured or unwell, to take the normal safety precautions with traffic and other 
outdoor hazards, and to minimise any risks in bad weather (e.g. high winds, icy footpaths).  
 
 
Version 5 24/10/15 
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Appendix	D:	Instructions	for	downloading	Strava	app	for	Resolve	to	Walk	study	
Instructions for installing Strava (walking app) 
Strava is the app you’ll be using to log your walks for the next 6 months. It was originally 
designed for cyclists but it’s also very easy to use for walking and other activities. Don’t 
worry about any of the bells and whistles features: we’re simply using it to keep track of our 
walking. 
If you would like to download and set up the Strava app before our appointment, here are 
some instructions and screenshots showing you how to do it. Don’t worry about the length of 
these instructions: it’s quite simple to set up and even easier to use once your settings are 
sorted. If you’d prefer to wait until the appointment so I can help you do the set-up, that’s 
fine too. All you need to set it up is your phone, your email address and wifi internet access.  
You can use Strava without internet access when you record your walks as it works using 
GPS, you only need internet access to set up the app and to upload your activities. If you 
have a limited mobile phone data allowance, however, make sure you adjust your phone 
settings accordingly, as you would for other apps.  
1. Go to the App Store or Google Play and search for ‘Strava’ 
2. The standard version is free to download, press ‘install’ 
3. Sign into App Store/Google Play if necessary 
4. Open the app once it has installed: you’ll be prompted to sign up 
 
5. Sign up using your email address (not your Facebook account). If you want to use a 
pseudonym for recording your activities then please do so, make sure you take a note of 
what it is so you can tell me. Untick any boxes which you think will result in annoying 
emails!  
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6. Enter a suitable password, keep this secret (though you might want to take a note of it 
as well as the email address used to sign up if you want to use Strava on a desktop or laptop 
computer, for example for adding or editing walks afterwards). 
7. Once you have your account set up, go to the ‘More’ tab in the bottom right corner, 
then go to ‘settings’. This is for iPhones: if you have an Android phone go to step 9 instead. 
 
 
8. In ‘Preferences’ select the ‘privacy’ option. Select ‘enhanced privacy’: this restricts 
the visibility of your activities to only those who you allow to follow you. Please make sure 
you do this! If you don’t select enhanced privacy all your activities are visible to anyone on 
Strava. 
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9. For Android phones: go to the menu button (three dots on the right hand side, unless your 
phone has a built-in menu button) and click ‘Settings’, then in the next screen select 
‘Privacy’. Choose the ‘Enhanced Privacy’ option. 
 
  
 
Slide this across 
to turn on 
enhanced privacy  
Follow this link to the 
Strava website to set up 
privacy zones (see next 
page) 
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10. Select ‘further customise your privacy’ by following the link further down the screen 
(where the blue arrow is pointing), this takes you to the Strava website. Log in using the login 
details you just entered. You can also do this on a computer if this is more convenient. 
 
11. This takes you to a ‘Privacy’ screen. This page allows you to set up ‘hidden’ locations 
which are privacy zones where your location is hidden from other users. Usually, this will be 
your home or work, but you can set up privacy zones for the start and finish of any regular 
route you use. Enter the locations you think you will regularly use, either by address or by 
postcode. The map will show you the zone chosen. As you can see, I’ve ‘hidden’ my 
university postcode: 
 
12. At the bottom of this screen is an option to deactivate your account. If you wish, you 
can stop using Strava at any stage either during or after the study, and deactivating your 
account will delete all your activities. If you stop during the study though, please drop me an 
email telling me. Also: please consider answering the questionnaire I send you 6 months after 
starting the study, as I’m just as interested in people who stop participating in the study as 
those who continue! 
 
Check you have Enhanced 
Privacy Mode ON 
Add privacy zones here (e.g. 
home, work, other regular 
routes) 
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13. That’s it! I will check that Strava is set up correctly when I meet you, and show you 
how to use it to record walks and how to add any walks you forget to record at the time. If 
you have any problems either setting up Strava now or using it later, please email me. 
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Appendix	E:	Resolve	to	Walk	baseline	questionnaire	
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Part H: Strava setup 
 
Have you managed to set up the Strava app on your phone? Yes_______No_______ 
 
If you have chosen a pseudonym to use on Strava, what is it? _________________________ 
 
 
I’ll take a look at Strava with you now and go through it with you quickly. 
 
 
 
 
 
 
 
 
 
 
 
Version 4 24/10/15 
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Appendix	F:	Six-month	post-study	questionnaire	for	Resolve	to	Walk	study	
Participant Details Sheet (6 month Timepoint, format was online questionnaire for those who 
cannot participate in person at 6 months) 
 
Part A)  Personal Details 
 
 
Name: 
____________________________________________    
 
Part B: INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives.  The questions will ask you about the time you spent being physically 
active in the last 7 days.  Please answer each question even if you do not consider yourself to 
be an active person.  Please think about the activities you do at work, as part of your house 
and yard work, to get from place to place, and in your spare time for recreation, exercise or 
sport. 
 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much harder 
than normal.  Think only about those physical activities that you did for at least 10 minutes at 
a time. 
 
1. During the last 7 days, on how many days did you do vigorous physical activities 
like heavy lifting, digging, aerobics, or fast bicycling?  
 
_____ days per week  
 
    
No vigorous physical activities  Skip to question 3 
 
How much time did you usually spend doing vigorous physical activities on one of those 
days? 
 
_____ hours per day What sort of activity was it? 
_________________ 
_____ minutes per day
 ________________________________________ 
 
  Don’t know/Not sure  
2.  Think about all the moderate activities that you did in the last 7 days.  Moderate 
activities refer to activities that take moderate physical effort and make you breathe 
somewhat harder than normal.  Think only about those physical activities that you did for at 
least 10 minutes at a time. 
 
During the last 7 days, on how many days did you do moderate physical activities like 
carrying light loads, bicycling at a regular pace, or doubles tennis?  Do not include walking. 
 
_____ days per week 
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   No moderate physical activities  Skip to question 5 
 
 
q How much time did you usually spend doing moderate physical activities on one of 
those days? 
_____ hours per day    What sort of activity was it? 
_________________ 
_____ minutes per day
 _________________________________________ 
Don’t know/Not sure 
 
3. Think about the time you spent walking in the last 7 days.  This includes at work and 
at home, walking to travel from place to place, and any other walking that you might 
do solely for recreation, sport, exercise, or leisure. 
 
During the last 7 days, on how many days did you walk for at least 10 minutes at a 
time?   
 
_____ days per week 
  
   No walking     Skip to question 7 
 
How much time did you usually spend walking on one of those days? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
 
 
 
 
 
 
Part D: Physical measures 
 
 
 
 
 
Blood pressure monitor number:____________ 
Cuff size:______________ 
 
Resting Heart Rate:_______________ 
 
Blood Pressure Readings:____________________________ 
 
(NHS Choices website states that normal blood pressure is between 90/60mmHg and 140/90mmHg. 
If readings are outside these suggest the participant has a health checkup from their GP) 
 
Researcher Use 
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What is your weight?_____________                      (please give units, e.g. kg, stones) 
 N.B. if you don’t know your current weight, I have scales available 
What is your waist measurement?_____________(cm) I will show you how to do this. The 
method is: using a soft tape measure, take the measurement halfway between the top of your 
hip bone and your bottom rib. Take a few gentle breaths beforehand and take the 
measurement just after breathing out, don’t pull the tape too tight  
What is your hip measurement?_______________(cm) using the same tape measure, take the 
measurement around the widest part of your hips 
 
 
Part E) Feedback and additional information 
 
Would you like to give any feedback on taking part in the study? 
    
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________                         
 
 
Part F) Would you like to answer a few short questions about your experience of setting a 
walking New Year’s resolution and using an app to record your activity? This could 
be done now or at a time convenient to you and your answers will be recorded.  
 
Yes__________ No_______________ 
 
Part G) Would you be interested in participating in future research studies with me on 
physical activity (within the next year)? (For example, I am planning to look at 
Couch to 5k running programmes in another study). If you tick yes, I would only 
contact you once to see if you’re interested in participating. 
Yes__________ No________________ 
 
05/10/15 Version 2 
Thank you very much for participating! 
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Appendix	G:	Initial	qualitative	analyses	interview	and	Strava	data	for	Resolve	to	
Walk	study 
INITIAL THEMES FROM R2W INTERVIEW DATA 
Theme Sub-theme 
Walking is (not) proper exercise Fast walking  
Hilly walking  
Challenges and challenge training 
Treadmill 
Need to push yourself 
Walking culture 
Walking is mundane 
Walking is an inefficient form of exercise 
Walking is exercise for older or unfit people 
Types of walking Walking for transport (e.g. to work) 
School walk/afterschool activity 
Dog walking 
Lunchtime walk 
Walk with friends, family or colleagues 
Walk on own 
Long walk 
Walk for exercise 
Facilitators of walking Convenience 
Walking companion 
No alternative (e.g. no car) 
Saving money or time 
Being out already 
Multi-tasking (e.g. errands or socialising) 
Walking benefits Walking clears the mind 
Walking improves productivity 
Walking energises 
Walking relieves stress 
Walking is manageable 
Walking gets you fit 
Walking is me time 
Fast walking gives you a buzz 
Walking is simple and free 
Environment Fresh air 
Pleasant walking environment 
Looking around 
Changing seasons 
Nature 
Like being outdoors 
Admiring the scenery 
Destination walking 
If you go down to the woods today 
Exploration 
Enjoyment Enjoy walking 
Enjoy exercise 
Comparison of enjoyment of walking versus other exercise 
Feel better after exercise 
FS 
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Table ? Themes about Strava, social factors and behaviour change from qualitative analysis of R2W 
interviews 
Theme Sub-theme 
Interaction with others on Strava Strava show-offs 
Strava nosiness 
Comparison with others 
Kudos are motivating 
Don’t care about strangers’ activities 
Strava and social media 
Being part of a group 
Strava use/other tech 
 
Strava annoyance 
Short walks difficult to record 
Forget to record walks 
Not into technology 
Mobile phone use 
Like Strava data (e.g. pace, distance) 
Strava maps 
Strava trophies 
Strava photos 
Prefer Strava for running or cycling 
Other fitness technology 
Accountability In-person accountability (e.g. work walking group) 
Online accountability (e.g. Facebook group) 
Inspiration from others 
Responsibility for others exercising (e.g. children) 
Competition 
Behaviour change Barriers to exercise 
New Year’s resolutions 
PA change 
Goal progress 
Priorities 
Exercise routines and habits 
Health motivations 
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INITIAL THEMES FROM STRAVA TITLE DATA 
Theme Sub-theme 
Place walk Place name 
Park 
Rural 
Overseas 
Waterside (seaside, river etc) 
Stately home/monument 
Functional walk To shops/round town 
Errands (bank/library/doctor) 
As part of other transport (pick up car/to bus or station) 
To work/for work 
To leisure activity/exercise (pub/coffee/football match) 
Walk with others/alone Dog walk 
School walk/afterschool activity 
‘Walkies” 
Walk with colleagues  
Walk with friends 
Walk with family 
Chatwalking 
Walk on own 
Time of day/date walk Early morning 
Lunchtime 
After work/dinner 
Twilight 
Day of week/date (TGIF, Sunday, Easter) 
Superlative  Beautiful/lovely/gorgeous 
Wonderful/glorious/excellent 
Weather Wet/damp 
Sunshine 
Muddy 
Grey 
Cold/chilly/fresh/winter/bracing 
Snowy 
Warm or humid 
Windy 
Speed/difficulty of walk Slow (amble/stroll/wander) 
Hilly 
Brisk, walk/jog 
Steady pace 
Short walk 
Squeezed in walk 
Long walk 
Goal walk Challenge walk/trek/hike 
Training for challenge 
Starting again walk 
Walk from Slimming World 
Walk to wake up or relieve 
stress 
Wake up walk/jetlagged walk 
Blowing the cobwebs away/breath of fresh air 
Stress relief 
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Appendix	H:	Running	Commentary	participant	information	sheet	and	consent	
form	
Participant Information Sheet  
My name is Katy Kennedy, and I am a PhD student at Surrey University studying exercise 
psychology. I would like to invite you to take part in a research project. Before you decide 
you need to understand why the research is being done and what it will involve for you. 
Please take the time to read the following information carefully. Talk to others about the 
study if you wish.  
What is the purpose of the study?  
This study looks at people’s emotional responses to exercise and how these change with time 
and experience.  
Why have I been invited to take part in the study?  
Because you have joined a running group for beginners, and your running group leader has 
given me permission to ask if you would like to participate. You are invited to participate if 
you are:  
•      Aged 18 to 74  
•      Considered by the running group leader to be healthy enough to take part in 
the running course  
•      Not pregnant  
•      Have access to the internet and an email account (for follow-up questions) 
 
•      Have not regularly exercised more than 30 minutes a week for the previous 
6 months (where exercise is defined as raising your breathing rate, for example 
playing sport, running or cycling)  
• Do I have to take part? No, you do not have to participate. There will be no adverse 
consequences in terms of your participation in the running course if you decide not to 
participate. You can withdraw at any time (prior to your data being analysed) without 
giving a reason.  
• What will my involvement require? You will be asked to fill in some simple 
questionnaires when you arrive at the first running group session. I will also measure 
your blood pressure and resting heart rate. Then I will give you a digital recording 
device for you to wear while you are exercising throughout the first session. All you 
have to do is to take part in the session as normal, but during the session I will be 
asking you how you are feeling and why. This will be repeated during the final 
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session of the running course. If you don’t attend the final session I will email you a 
link to an online questionnaire for you to complete. 6 months after the start of the 
course, I will send you a link to a simple online questionnaire for you to complete. 
The aim of the study is to see whether there is any relationship between how you feel 
during exercise and your future activity levels.  
• How do I tell you if I would like to participate in the study? If you would like to take part 
please read and sign the consent form given to you at the first session. If you have any 
questions at all about any aspect of the study, please ask.  
 
  Have no health issues which mean exercising would increase risk to your health.  
This will be assessed later with an exercise readiness questionnaire and a blood pressure 
check. If these checks suggest you might be at increased risk then I will suggest you see your 
GP for a check-up before exercising, and unfortunately you won’t be able to participate in the 
study.  
What are the possible disadvantages or risks of taking part?  
There is likely to be little risk involved, other than in the running (which you will be doing 
anyway). If you feel any physical discomfort when wearing the recording device then let me 
know and I will see if it can be positioned more comfortably for you.  
What are the possible benefits of taking part?  
It is hoped that we will gain an understanding of how people respond emotionally to exercise, 
which may help us to understand how exercise can be made more enjoyable. Another benefit 
is the opportunity to explore your responses to exercise and gain a better understanding of 
your own exercise behaviour. If your blood pressure appears to be outside normal range then 
I will let you know so that you can visit your GP for further checks.  
What happens when the research study stops?  
When the study is complete, it is intended to publish results in an academic journal. I will 
also write an easy-to-read summary of results and share this with the running group leader, 
and suggest that s/he makes this available to participants who are interested in the results.  
What if there is a problem?  
Any complaint or concern about any aspect of the way you have been dealt with during the 
course of the study will be addressed; please contact Katy Kennedy, k.kennedy@surrey.ac.uk 
You may also contact my supervisor, Professor Chris Fife-Schaw at c.fife-
schaw@surrey.ac.uk  
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Will my taking part in the study be kept confidential?  
Yes. All of the information you give will be anonymised so that those reading reports from 
the research will not know who has contributed to it.  
Data will be stored securely in accordance with the Data Protection Act 1998, at the 
University of Surrey on a password protected computer.  
Contact details of researcher and, where appropriate supervisor?  
k.kennedy@surrey.ac.uk c.fife-schaw@surrey.ac.uk  
Who is organising the research?  
I am organising the research as part of my PhD.  
Who has reviewed the project?  
The study has been reviewed and received a Favourable Ethical Opinion (FEO) from the 
University of Surrey Ethics Committee.  
Thank you for taking the time to read this Information Sheet.  
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Appendix	I:	Running	Commentary	baseline	questionnaire	
Participant Details Sheet (Initial Timepoint) 
Part A: Demographic and background information  
1) What is your sex?        Male      Female  
2) How old are you?    ______ years  
3) What is your ethnic group? (choose ONE section from A to E, then tick ONE box to best 
describe your ethnic background) 
A White       English/Welsh/ Scottish/Northern Irish/ British 
        Irish 
       Gypsy or Irish Traveller 
       Any other White background____________________________ 
B Mixed/multiple ethnic groups 
   White and Black Caribbean 
   White and Black African 
   White and Asian 
   Any other Mixed/multiple ethnic group 
(specify)____________________________ 
C Asian/Asian British 
   Indian 
   Pakistani 
   Bangladeshi 
   Chinese 
   Any other Asian background (specify)____________________________ 
D Black/African/Caribbean/Black British 
   African 
   Caribbean 
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   Any other Black/African/Caribbean background 
(specify)_________________________ 
E Other ethnic group  
   Arab 
   Any other ethnic group (specify)____________________________ 
4) What is your highest educational qualification? 
 (tick the appropriate answer) 
 None     __ 
 GCSE(s)/O-level(s)/CSE(s)  __ 
 A-level(s)/AS-level(s)   __ 
 Diploma (HND, SRN, etc.)  __ 
 Degree     __ 
 Postgraduate degree/diploma  __ 
5) What is your current occupation (or, if you are no longer working, what was your last 
occupation?) 
 _________________________________________ 
6) What is your current legal marital status? 
 (tick the appropriate answer) 
 Single    __ 
 Married    __ 
 Civil partnership                __ 
 Divorced/separated  __ 
 Widowed   __ 
7)  Do you have any children? 
 (tick the appropriate answer) 
 Yes  __ How many?_______ No  __  
8) What is your postcode?  ___________________________ 
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Part B: INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives.  The questions will ask you about the time you spent being physically 
active in the last 7 days.  Please answer each question even if you do not consider yourself to 
be an active person.  Please think about the activities you do at work, as part of your house 
and yard work, to get from place to place, and in your spare time for recreation, exercise or 
sport. 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much harder 
than normal.  Think only about those physical activities that you did for at least 10 minutes at 
a time. 
1. During the last 7 days, on how many days did you do vigorous physical activities 
like heavy lifting, digging, aerobics, or fast bicycling?  
_____ days per week  
 
   No vigorous physical activities  Skip to question 3 
2. How much time did you usually spend doing vigorous physical activities on one of those 
days? 
 
_____ hours per day  
_____ minutes per day  
 
  Don’t know/Not sure  
Think about all the moderate activities that you did in the last 7 days.  Moderate activities 
refer to activities that take moderate physical effort and make you breathe somewhat harder 
than normal.  Think only about those physical activities that you did for at least 10 minutes at 
a time. 
3. During the last 7 days, on how many days did you do moderate physical activities 
like carrying light loads, bicycling at a regular pace, or doubles tennis?  Do not 
include walking. 
_____ days per week 
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   No moderate physical activities  Skip to question 5 
4. How much time did you usually spend doing moderate physical activities on one of those 
days? 
_____ hours per day 
_____ minutes per day 
 
  Don’t know/Not sure  
Think about the time you spent walking in the last 7 days.  This includes at work and at 
home, walking to travel from place to place, and any other walking that you might do solely 
for recreation, sport, exercise, or leisure. 
5. During the last 7 days, on how many days did you walk for at least 10 minutes at a 
time?   
 
_____ days per week 
  
   No walking     Skip to question 7 
6. How much time did you usually spend walking on one of those days? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
The last question is about the time you spent sitting on weekdays during the last 7 days.  Include 
time spent at work, at home, while doing course work and during leisure time.  This may include 
time spent sitting at a desk, visiting friends, reading, or sitting or lying down to watch television. 
7. During the last 7 days, how much time did you spend sitting on a week day? 
 
_____ hours per day  
_____ minutes per day  
 
  Don’t know/Not sure  
Part C: Contact details 
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Name:_____________________________________________________________________
_____ 
Email address: _____________________________________________________________ 
I will use this to contact you before the final session and 6 months after the start of the 
course.  Even if you don’t continue with the course or continue with running, please consider 
continuing to take part in the research as your information will be very helpful. 
 
Part D: Physical measures 
What is your height?________                                      (please give units, eg. cm, feet/inches)    
What is your weight?_____________                      (please give units, e.g. kg, stones) 
 N.B. if you don’t know your current weight, I have scales available 
What is your waist measurement?_____________(cm) using a soft tape measure, take the 
measurement halfway between the top of your hip bone and your bottom rib. Take a few 
gentle breaths beforehand and take the measurement just after breathing out, don’t pull the 
tape too tight  
What is your hip measurement?_______________(cm) using the same tape measure, take the 
measurement around the widest part of your hips 
 
Researcher Use 
Blood pressure monitor number:____________ 
Cuff size:______________ 
Resting Heart Rate:_______________ 
Blood Pressure Readings:____________________________ 
(NHS Choices website states that normal blood pressure is between 90/60mmHg and 140/90mmHg. 
If readings are outside these suggest the participant asks for a health checkup from their GP, 
participant not eligible to participate) 
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Appendix	J:	End	of	programme	online	questionnaire	for	Running	Commentary	
study	
 Running Commentary: a study of feelings during running 
This is the second part of the study: I have contacted you because you were unavailable to 
participate in this section of the study in person.  
Informed Consent 
Participation 
Even though you have already signed a consent form during the first part of the study, you 
still have the right to withdraw at any time. 
Questions about the Research 
If you have questions regarding this study, you may contact me (Katy 
Kennedy):  k.kennedy@surrey.ac.uk.  
Any problems or concerns may also be emailed to my supervisor, Prof Chris Fife-Schaw: 
c.fife-schaw@surrey.ac.uk 
I have read and understood the above and wish to participate in this study. 
Yes 
No 
2.Personal details 
What is your name? 
 
3.How many of the running group sessions have you attended since you started with the 
group? 
number of sessions attended 
 
of total number of sessions since 
you started  
if you can't remember, please put 
'don't know'  
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4.If you haven’t been able to make some of the sessions, why? (you can give multiple reasons 
if you like) 
 
5.INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
We are interested in finding out about the kinds of physical activities that people 
do as part of their everyday lives.  The questions will ask you about the time you 
spent being physically active in the last 7 days.  Please answer each question 
even if you do not consider yourself to be an active person.  Please think about 
the activities you do at work, as part of your house and yard work, to get from 
place to place, and in your spare time for recreation, exercise or sport. 
Think about all the vigorous activities that you did in the last 7 
days.  Vigorous physical activities refer to activities that take hard physical 
effort and make you breathe much harder than normal.  Think only about those 
physical activities that you did for at least 10 minutes at a time. 
 
 During the last 7 days, on how many days did you do vigorous physical activities like heavy 
lifting, digging, aerobics, or fast bicycling?                 
0 1 2 3 4 5 6 7 
        
6. How much time did you usually spend doing vigorous physical activities on one of those days? 
Number of hours per day 
 
Number of minutes per day 
 
If you can't remember, please put 
'don't know'  
What sort of activity was it? (you 
can put multiple activities) 
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7.Think about all the moderate activities that you did in the last 7 days.  Moderate activities 
refer to activities that take moderate physical effort and make you breathe somewhat harder 
than normal.  Think only about those physical activities that you did for at least 10 minutes at 
a time.   
During the last 7 days, on how many days did you do moderate physical activities like 
carrying light loads, bicycling at a regular pace, or doubles tennis?  Do not include walking. 
0 1 2 3 4 5 6 7 
        
8.How much time did you usually spend doing moderate physical activities on one of those 
days? 
Number of hours per day 
 
Number of minutes per day 
 
If you can't remember, please put 
'don't know'  
What sort of activity was it? (you 
can put multiple activities) 
 
9.Think about the time you spent walking in the last 7 days.  This includes at work and at 
home, walking to travel from place to place, and any other walking that you might do solely 
for recreation, sport, exercise, or leisure. 
During the last 7 days, on how many days did you walk for at least 10 minutes at a time? 
0 1 2 3 4 5 6 7 
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11.The last question is about the time you spent sitting on weekdays during the last 7 
days.  Include time spent at work, at home, while doing course work and during leisure 
time.  This may include time spent sitting at a desk, visiting friends, reading, or sitting or 
lying down to watch television. 
How much time did you usually sitting on a weekday? 
Number of hours per day 
 
Number of minutes per day 
 
If you can't remember, please put 
'don't know'  
12.Physical measures 
What is your weight? (please give units, e.g. kg, stones) 
 
13.Note: the following questions require a soft tape measure. If you don’t have one available, 
just answer ‘no tape measure’. 
Waist measurement method: using a soft tape measure, take the measurement halfway 
between the top of your hip bone and your bottom rib. Take a few gentle breaths beforehand 
and take the measurement just after breathing out, don’t pull the tape too tight.  
What is your waist measurement 
in cm?  
If you don't have a tape measure, 
please answer 'no tape measure'  
14.Hip measurement method: using the same tape measure, take the measurement around the 
widest part of your hips 
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What is your hip measurement in 
cm?  
If you don't have a tape measure, 
please answer 'no tape measure'  
15. Contact details: 
Please give a suitable email address. I will use this to contact you 6 months after the start of 
the course (and only for this).  Even if you don’t continue with running or other forms of 
exercise, please consider continuing to take part in the research as your information will be 
very helpful.  
  
Email address 
 
6.If you have any questions, please email me at k.kennedy@surrey.ac.uk 
If there is anything you would like to add either about the study or about the running group, 
please use the box below. Thank you very much for participating in this study! 
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Appendix	K:		Six	month	post-study	questionnaire	for	Running	Commentary	study	
(online)	
Part A) Personal Details 
Name:____________________________________________    
How many of the running group sessions did you attend? _______of________ sessions 
If you weren’t able to make some of the sessions, why? 
______________________________________________________________________ 
 
Part B): INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives.  The questions will ask you about the time you spent being physically 
active in the last 7 days.  Please answer each question even if you do not consider yourself to 
be an active person.  Please think about the activities you do at work, as part of your house 
and yard work, to get from place to place, and in your spare time for recreation, exercise or 
sport. 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much harder 
than normal.  Think only about those physical activities that you did for at least 10 minutes at 
a time. 
1.  During the last 7 days, on how many days did you do vigorous physical activities like 
heavy lifting, digging, aerobics, or fast bicycling?  
_____ days per week  
 
   No vigorous physical activities  Skip to question 3 
2. How much time did you usually spend doing vigorous physical activities on one of those 
days? 
_____ hours per day  
_____ minutes per day  
 
  Don’t know/Not sure  
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Think about all the moderate activities that you did in the last 7 days.  Moderate activities 
refer to activities that take moderate physical effort and make you breathe somewhat harder 
than normal.  Think only about those physical activities that you did for at least 10 minutes at 
a time. 
3. During the last 7 days, on how many days did you do moderate physical activities 
like carrying light loads, bicycling at a regular pace, or doubles tennis?  Do not 
include walking. 
_____ days per week 
 
   No moderate physical activities  Skip to question 5 
4. How much time did you usually spend doing moderate physical activities on one of those 
days? 
_____ hours per day 
_____ minutes per day 
 
  Don’t know/Not sure  
Think about the time you spent walking in the last 7 days.  This includes at work and at 
home, walking to travel from place to place, and any other walking that you might do solely 
for recreation, sport, exercise, or leisure. 
5. During the last 7 days, on how many days did you walk for at least 10 minutes at a 
time?   
 
_____ days per week 
  
   No walking     Skip to question 7 
6. How much time did you usually spend walking on one of those days? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
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The last question is about the time you spent sitting on weekdays during the last 7 days.  Include 
time spent at work, at home, while doing course work and during leisure time.  This may include 
time spent sitting at a desk, visiting friends, reading, or sitting or lying down to watch television. 
7. During the last 7 days, how much time did you spend sitting on a week day? 
 
_____ hours per day  
_____ minutes per day  
 
  Don’t know/Not sure   
 
Part C) Physical measures  
What is your weight?_____________                      (please give units, e.g. kg, stones) 
What is your waist measurement?_____________(cm) using a soft tape measure, take the 
measurement halfway between the top of your hip bone and your bottom rib. Take a few 
gentle breaths beforehand and take the measurement just after breathing out, don’t pull the 
tape too tight  
What is your hip measurement?_______________(cm) using the same tape measure, take the 
measurement around the widest part of your hips 
 
Part D) Feedback and additional information 
Would you like to give any feedback on taking part in the study? 
    
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
_________________                         
Would you like to say anything about your experience of the running course? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
__________________ 
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Appendix	L:	Dendrogram	for	cluster	analysis	of	affective	timelines	
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Appendix	M:	Recruitment	website	for	WalkJogSmile	study,	available	at	
WalkJogSmile	website	
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Appendix	N:	Online	participant	screening,	consent,	information	sheet	and	
baseline	questionnaire	for	WalkJogSmile	study	
INFORMATION SHEET FOR PARTICIPANTS [Phase 1] 
Walk Jog Smile: a study of beginner running programmes 
Hi, I’m Katy Kennedy, and I’m a PhD student at the University of Surrey. I’d like to invite 
you to participate in this research, which is part of my PhD. Before you decide whether you 
want to take part, it’s important for you to understand why the research is being done and 
what your participation will involve. Please take time to read the following information 
carefully and discuss it with others if you wish. Drop me an email if there is anything that is 
unclear or if you would like more information. 
What is the purpose of the study? 
The aim of this study is to look at people’s experiences of following beginner running 
podcasts. Beginner running podcasts and apps are popular, yet there is very little research on 
whether people find them effective and enjoyable, whether they could be improved, and if so, 
what improvements could be made. 
I’m specifically interested in people’s experiences of beginner running programmes over 
time, and gaining in-depth feedback from people immediately after each session.  
Why have I been invited to take part? 
I’m inviting people who don’t do very much exercise but who would like to begin running to 
participate. You must be  
1. over 18 
2. healthy enough to take part, and  
3. have a suitable mobile phone (iPhone or Android) for downloading apps and podcasts 
You must also be available to run/walk for 30-40 minutes, 3 times a week for 9 weeks.  
Do I have to take part? 
No, you don’t have to participate. Even if you do decide to join the study you can withdraw 
at any time (prior to your data being analysed) without giving a reason. 
What will happen to me if I take part? 
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See the next page for a brief summary of how the study works. I’m looking at two different 
types of beginner running programmes, and you’ll be randomly allocated to one of these. The 
programmes are quite similar and both use running and walking intervals to gradually 
increase the amount of running each week. 
Podcasts 
You will download and listen to a podcast which tells you each session how long to run and 
walk for. The podcasts also have some music for you to listen to while you're running and 
walking. Hopefully the podcasts should be quite straightforward to follow while you are run-
walking. Each session will last for 30-40 minutes, including a walking warmup and 
cooldown. 
You will be asked to complete 3 sessions a week, made up of timed running and walking 
intervals which progressively increase the amount of running time each week to a maximum 
of 30 minutes.  
Run-recording app 
I will also ask you to set up an account and use a run-recording mobile phone app so I can see 
when you have completed your sessions. I’ll show you how to set the privacy settings and use 
a nickname, so that only I will be able to see your activities. You can delete this data and 
your app account at any time, you will have the password and control over this. 
Feedback on sessions 
Immediately after each running session, I will email you a short questionnaire asking for your 
feedback on the session. This will be automatically sent to you when you upload your session 
to the run-recording app. It should take less than 5 minutes to complete, and should be done 
as soon as possible after you’ve finished the session so it is still fresh in your mind.  
What are the possible benefits of taking part? 
Being part of a research study may provide you with extra accountability and resources 
which you might find useful. Running brings significant health benefits and can be easier to 
fit into busy lives than other types of exercise, so hopefully you will increase your fitness and 
improve your health by participating in this study.  
The information from the study will help us to understand how people find beginner running 
programmes, and how we can improve them, so you will be contributing towards others 
having a better experience of these programmes in the future.  
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Lastly, I will provide you with a summary of a final report describing the main findings if 
you are interested.  
What are the possible risks of taking part? 
There is likely to be little risk involved additional to the risks you would normally have if you 
were following a beginner running podcast by yourself.  
You are asked not to go running if you are injured or unwell, to take normal safety 
precautions with traffic and other outdoor hazards, and to minimise any risks in bad weather 
(e.g. high winds, icy footpaths).  
I will provide you with links (via a study website) to further resources on health, safety and 
comfort when running if you need any extra guidance or have specific concerns.  
Will my taking part be kept confidential?    
Data collected and what is said in the interview is regarded as strictly confidential and will be 
held securely until the research is finished. All data for analysis will be anonymised.  
In reporting on the research findings, I will not reveal the names of any participants.  
All project data related to the administration of the project, (e.g. consent form) will be held 
for at least 6 years and all research data for at least 10 years in accordance with University 
policy.  Your personal data will be held and processed in the strictest confidence, and in 
accordance with current data protection legislation.  
All information gathered will be held for long-term storage on University secure servers. 
Hard files will be kept in locked cabinets within the psychology department 
No identifiable data will be accessed by anyone other than me, members of the research team 
and authorised personnel from the University and regulatory authorities for monitoring 
purposes. Anonymity of the material will be protected by  
Who has reviewed the project? 
This study has been reviewed and given a favourable ethical opinion by the University of 
Surrey Research Ethics Committee. 
What will happen to the results of the study? 
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I will produce a final report summarising the main findings, which will be sent to you if you 
are interested. I also plan to disseminate the research findings through publication and 
conferences. 
Who should I contact for further information? 
If you have any questions or require more information about this study, please contact me 
using the following contact details 
Katy Kennedy k.kennedy@surrey.ac.uk PhD Candidate tel. 01483 682910 Rm06 AC 04 
What if something goes wrong? 
You may contact me (details above) and you may also contact my supervisor: 
Chris Fife-Schaw c.fife-schaw@surrey.ac.uk  Phone:  01483 686873 Room18 AD 02 
Address: Psychology Department, AD Building 
University of Surrey 
Guildford GU2 7XH 
If you wish to make a complaint about the conduct of the study you can contact the Head of 
Psychology, Professor Derek Moore, using the details below for further advice and 
information: 
E-mail: d.g.moore@surrey.ac.uk Phone: 01483 68 6933 Room: 22 AD 02 (see address 
above) 
The University has in force the relevant insurance policies which apply to this study.  If you 
wish to complain, or have any concerns about any aspect of the way you have been treated 
during the course of this study then you should follow the instructions given above. 
Thank you for reading this information sheet and for considering taking part in this 
research. A copy of this information sheet will be available on the study website. 
If you wish to participate, please proceed to the consent section of the questionnaire. 
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INFORMATION SHEET FOR PARTICIPANTS [Phase 2] 
WalkJogSmile online initial questionnaire part 1 
Start of Block: Participant information sheet 
introduction Hi, and welcome to the Walk Jog Smile study! There is a link to an information 
sheet below, which opens in a new tab.  
 If you would like to participate in the study after reading the information sheet then please 
proceed to the consent section. 
 
 
Thanks so much for your interest! 
Katy 
Click for info sheet Walkjogsmile study part 1 participant info sheet [link takes participants 
to another window, where the participant information sheet is displayed, uploaded to 
Qualtrics as a separate document] 
End of Block: Participant information sheet 
Start of Block: Consent 
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Consent     
  
 ONLINE CONSENT FORM FOR PARTICIPANTS IN RESEARCH STUDIES     
(version 1, 10/10/2017)   
Please complete this form after you have read the information sheet   
     
Title of Study: Walk Jog Smile: a study of beginner running programmes    
University of Surrey Ref: ________________       
Thank you for considering taking part in this research. If you have any questions arising from 
the information sheet, please email me at k.kennedy@surrey.ac.uk before you decide whether 
to join in.  
  I confirm that I have read and understood the information sheet dated 27th September 2017 
(version 1) for the above study.  
I have had the opportunity to consider the information and asked questions which have been 
answered satisfactorily.    
I understand that my participation is voluntary and that I am free to withdraw at any time 
without giving any reason and without being disadvantaged in any way.  
Furthermore, I understand that I will be able to withdraw my data up to the point my data has 
been analysed.    
I consent to the processing of my personal information for the purposes explained to me. I 
understand that such information will be handled in accordance with the terms of the UK 
Data Protection Act.    
I understand that my information may be subject to review by responsible individuals from 
the University of Surrey and/or regulatory authority for monitoring and audit purposes.    
I understand that confidentiality and anonymity will be maintained and it will not be possible 
to identify me in any publications    
I understand that the information I have submitted will be published as a report and I wish to 
receive a copy of it.   
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I consent to my interview being audio recorded if I participate in this optional part of the 
study (you will be asked at the end of the running programme if you wish to participate in the 
interview)        
 I have read and understood the above and wish to participate in this study. 
1. o Yes  
2. o No  
Skip To: End of Survey If Consent = No 
 [NB the next section is to establish whether the participant considers themselves healthy 
enough to participate in the study. Anyone answering ‘yes’ to any of the PARQ (Physical 
Activity Readiness Questionnaire) questions will be told they are ineligible to take part in the 
study and thanked for their time.  
PARQ Q1 First: just a few questions now to check you are safe to take part in the study:  
1. Has your doctor ever said that you have a heart condition and that you should only perform 
physical activity recommended by a doctor?   
1. ▢ Yes  
2. ▢ No  
Skip To: End of Block If PARQ Q1 = Yes 
PARQ Q2 2. Do you feel pain in your chest when you perform physical activity?  
1. o Yes  
2. o No  
Skip To: End of Block If PARQ Q2 = Yes 
PARQ Q3 3. In the past month, have you had chest pain when you were not performing any  
physical activity? 
1. o Yes  
2. o No  
Skip To: End of Block If PARQ Q3 = Yes 
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PARQ Q4 4. Do you lose your balance because of dizziness or do you ever lose  
consciousness?  
1. o Yes  
2. o No  
Skip To: End of Block If PARQ Q4 = Yes 
PARQ Q5 5. Do you have a bone or joint problem that could be made worse by a change in  
your physical activity? 
1. o Yes  
2. o No  
Skip To: End of Block If PARQ Q5 = Yes 
PARQ Q6 6. Is your doctor currently prescribing any medication for your blood pressure or  
for a heart condition?  
1. o Yes  
2. o No  
Skip To: End of Block If PARQ Q6 = Yes 
PARQ Q7 7.  Do you know of any other reason why you should not engage in physical   
activity? 
1. o Yes  
2. o No  
Skip To: End of Block If PARQ Q7 = Yes 
Exercise Qs Great! Now that you've answered the health and safety questions I just need to 
check how much you exercise, to see if you are eligible to take part in the study. 
Exercise Q1 Please have a think about how much you regularly engage in vigorous exercise 
per week.   
      
Vigorous exercise refers to activities that take hard physical effort and make you 
breathe much harder than normal     
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For example:     Spin class  Aerobics class, e.g. Body Combat, Body Attack, high intensity 
interval training class (not toning or stretching classes)Cardio work at the gym (not 
weights)Bootcamp class 
  Fast swimming or cycling  Mountain biking 
  Squash  Singles tennis                     
If you regularly exercise for more than 75 minutes a week but are not sure whether it is 
'vigorous' then please email me k.kennedy@surrey.ac.uk 
Have you regularly (for the last 6 months) engaged in VIGOROUS exercise for more than 75 
minutes (an hour and a quarter) per week?         
1. o Yes  
2. o No  
Skip To: End of Block If Exercise Q1 = Yes 
Skip To: End of Block If Exercise Q1 = Yes 
Exercise Q2 Please have a think about how much you regularly engage in moderate exercise 
per week.   
 
  Moderate activities refer to activities that take moderate physical effort and   make you 
breathe somewhat harder than normal.        
     MODERATE physical activities are activities like:  
bicycling at a regular pace, doubles tennis, low impact aerobics classes 
Do not include walking.  
If you regularly exercise for more than 150 minutes a week but are not sure whether it is 
'moderate' then please email me k.kennedy@surrey.ac.uk 
Have you regularly (for the last 6 months) engaged in MODERATE exercise for more than 
150 minutes (two and a half hours) per week? 
1. o Yes  
2. o No  
Availability Are you available to complete the full programme of 9 weeks? (e.g. no extended 
holidays planned or other significant commitments which would interfere with completing 
the study, please contact me on k.kennedy@surrey.ac.uk if you wish to discuss this) 
1. o Yes  
2. o No  
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Skip To: End of Block If Availability = No 
Phone Do you have a smartphone (iPhone or Android) and the ability to download apps onto 
it? (full instructions will be given!) 
1. o yes, iPhone  
2. o yes, Android phone  
3. o no, I don't have a smartphone or I have a Windows phone  
Skip To: End of Block If Phone = no, I don't have a smartphone or I have a Windows phone 
 
first name  
Great, thank you! You are eligible to take part in the study. Just a few quick questions about 
you now: 
 
What is your first name? 
________________________________________________________________ 
 
surname What is your surname? 
________________________________________________________________ 
main email What is your MAIN email address?  
 
 
 I will use this to contact you about the study and to send you questionnaires after each run, 
so it should be an address you can access easily,  preferably via your mobile phone.          
________________________________________________________________ 
backup email Do you have another email address I can use in case I can't contact you using 
your main email address? If so, please add it, or alternatively please put a mobile contact 
number if you have one and don't mind me contacting you this way (only if you're 
uncontactable via your main email address).  
________________________________________________________________ 
sex  
What is your sex? 
1. o Female  
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2. o Male  
3. o other  
age How old are you?  
________________________________________________________________ 
education What is your highest educational qualification? 
▼ none ... Other (please specify) 
pseudonym For this study, I would like you to choose a PSEUDONYM, or study nickname. 
 
 Please choose something which is easy to remember and which will be unique to you, as 
you'll be using it for all future questionnaires (and it will confuse me no end if I have 3 
participants all called John!). 
  
 I'll also ask you to use it for Strava (the run tracking app you'll be using to record your runs).  
  
 For example, you could choose your favourite fictional character, a superhero, your parent's 
first name, a nickname someone calls you: anything which is memorable.   
 
Have a think and then enter your chosen nickname below.  
________________________________________________________________ 
End of Block: Consent 
Start of Block: con2 
C25K You have been allocated to the Couch to 5k podcast for this study. 
I hope you're looking forward to starting to run! I will give you full instructions on what to do 
for the study via a website. I will send you a link via email.  If something goes wrong and the 
email goes astray, please email me at k.kennedy@surrey.ac.uk  
End of Block: con2 
Start of Block: con1 
WJS You have been allocated to the Walk Jog Smile podcast for this study.  
I hope you're looking forward to starting to run! I will give you full instructions on what to do 
for the study via a website. I will send you a link via email.  If something goes wrong and the 
email goes astray, please email me at k.kennedy@surrey.ac.uk 
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Appendix	O:	WalkJogSmile	and	Couch25K	programme	descriptions	
Programme description for Walk Jog Smile 
• Every session starts with a 5 minute warmup walk and finishes with a 5 minute cool down 
walk.  
• Each week’s session is to be repeated 3 times in total.  
• If you don’t manage to do at least one session in any given week, you should repeat that 
week again.  
• Try to do as many of the sessions as you can, it makes it much easier in the long run! 
• Each session has at least one optional walking recovery built in. These are for you to take if 
you’d like to, but you can jog these instead if you want to depending on how you’re feeling.  
Week 1 
30 seconds running/90 seconds walking x 10 
Optional recoveries at intervals 3 and 7 
Running time 5 minutes, total session time 28.5 minutes 
Week 2 
45 seconds running/60 seconds walking x 11 
Optional recoveries at intervals 4 and 8 
Running time 8.25 minutes, total session time 28 minutes 15 seconds 
Week 3 
60 seconds running/60 seconds walking x10 
Optional recoveries at intervals 4 and 7 
Running time 10 minutes, total session time 29 minutes  
Week 4 
2 minutes running/60 seconds walking x7 
Optional recovery during the last 60 seconds of interval 4 
Running time 14 minutes, total session time 30 minutes 
Week 5 
4 minutes running/60 seconds walking x5 
Optional recovery during the last 60 seconds of interval 3 
Running time 20 minutes, total session time 34 minutes 
Week 6 
6 minutes running/60 seconds walking x 4 
Optional recovery during the last 60 seconds of interval 3 
Running time 24 minutes, total session time 37 minutes 
Week 7 
9 minutes running/60 seconds walking x3 
Optional recovery during the last 60 seconds of interval 2 
Running time 27 minutes, total session time 39 minutes 
Week 8 
15 minutes running/60 seconds walking x2 
Optional recovery during the last 60 seconds of interval 1 
Running time 30 minutes, total session time 41 minutes 
Week 9 
30 minutes running continuously 
Optional recovery after 20 minutes of running 
Running time 30 minutes, total session time 40 minutes 
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Programme description for the NHS C25K programme 
• Every session starts with a 5 minute warmup walk and finishes with a 5 minute cool down 
walk 
• Each week’s session is to be repeated 3 times in total (except for weeks 5 and 6 which have 
different sessions for each day) 
• If you don’t manage to do at least one session in any given week, you should repeat that 
week again 
• Try to do as many of the sessions as you can, it makes it much easier in the long run! 
 
Week 1   
60 seconds run/90 seconds walk for 20 mins  
Week 2  90 seconds run/2 minutes walk for 20 minutes  
  Week 3   
 2 repetitions of the following;  
 90 seconds of running, 90 seconds of walking,  
 3 minutes of running, 3 minutes of walking  
 Week 4   
 3 minutes of running, 90 seconds walking, 5 minutes running, 2 ½ minutes  
 walking, 3 minutes running, 90 seconds walking, 5 minutes running 
 
 Week 5  
• ● Run 1: 5 minutes running, 3 minutes walking, 5 minutes running, 3 minutes 
walking, 5 minutes running 
• ● Run 2: 8 minutes running, 5 minutes walking, 8 minutes running 
• ● Run 3: 20 minutes continuous running 
 
Week 6 
• ● Run 1:   5 minutes running, 3 minutes walking, 8 minutes running, 3 minutes 
walking, 5 minutes running 
• ● Run 2:  10 minutes running, 3 minutes walking, 10 minutes running 
• ● Run 3:  25 minutes continuous running 
Week 7   
25 minutes continuous running 
Week 8   
28 minutes continuous running 
Week 9   
30 minutes continuous running 
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Appendix	P:	Instructions	for	WalkJogSmile	participants	on	getting	started	and	
downloading	podcasts	
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Appendix	Q:	Feedback	questionnaire	emailed	to	participants	after	run-walking	
session	for	WalkJogSmile	study	
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Appendix	R:	Example	interim	thematic	diagram	as	part	of	qualitative	synthesis	
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Appendix	S:	Ethical	approval	letters	
 
  
                                                                                         
Research Integrity & Governance 
Office (RIGO) 
Senate House  
Guildford, Surrey GU2 7XH UK 
 
T: +44 (0)1483 68 9103/2051 
F: +44 (0)1483 68 3791 
 
ethics@surrey.ac.uk 
www.surrey.ac.uk 
 
University Ethics Committee  
 
29 January 2015 
 
 
Dear Ms Kennedy 
 
UEC ref: UEC/2015/005/FAHS 
Study Title: Resolve to Walk: a study of New Year’s resolutions to increase walking. 
 
On behalf of the Ethics Committee, I am pleased to confirm a favourable ethical opinion for the above 
research on the basis described in the submitted protocol and supporting documentation. 
 
Date of confirmation of ethical opinion: 29th January 2015 
 
The final list of documents reviewed by the Committee is as follows: 
 
Document  Version Date 
Cover letter from researcher in response to comments from the 
committee and Research Integrity and Governance Office, sent 23 Jan 
2015 
 26 Jan 2015 
Protocol Cover Sheet  Sub. 
27 Jan 2015 
Research Insurance Proforma  Sub. 
27 Jan 2015 
Protocol (includes Summary) 2 26 Jan 2015 
Risk Assessment  Sub. 
27 Jan 2015 
Recruitment Poster  Sub. 
27 Jan 2015 
Participant Information Sheet - highlighted 2 26 Jan 2015 
Instructions for installing Strava 2 Sub. 
27 Jan 2015 
Consent Form - highlighted 2 26 Jan 2015 
Participant details sheet (Initial timepoint)  Sub. 
27 Jan 2015 
Ms Katy Kennedy 
School of Psychology 
Faculty of Arts and Human Sciences 
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University Ethics Committee 
 
02 January 2018 
 
Dear Katy, 
 
UEC ref: UEC/2017/090/FHMS 
Study Title: WalkJogSmile: an intervention development study of a new beginner running 
programme and comparison with the NHS Couch25K programme 
 
On behalf of the Ethics Committee, I am pleased to confirm a favourable ethical opinion for the above 
research on the basis described in the submitted protocol and supporting documentation. 
 
Date of confirmation of ethical opinion: Monday 2 January 2018 
 
The final list of documents reviewed by the Committee is as follows: 
 
Document  Version Date 
Ethics Application Form  5 Dec 2017 
Protocol 2 5 Dec 2017 
Risk Assessment  5 Dec 2017 
Study Materials   5 Dec 2017 
WalkJogSmile Script  5 Dec 2017 
Study Advertisements  5 Dec 2017 
Information Sheet for Participants [Phase 1] 2 4 Dec 2017 
Information Sheet for Participants [Phase 2] 2 4 Dec 2017 
Online Consent Form  2 5 Dec 2017 
PARQ (Physical Activity Readiness Questionnaire)  5 Dec 2017 
WJS diary questionnaire  5 Dec 2017 
Research Insurance Proforma  5 Dec 2017 
 
This opinion is given on the understanding that you will comply with the University's Ethics Handbook 
for Teaching and Research and have completed all mandatory training provided by the University of 
Surrey. 
 
If the project includes distribution of a survey or questionnaire to members of the University community, 
researchers are asked to include a statement advising that the project has been reviewed by the 
University’s Ethics Committee. 
Ms K Kennedy  
School of Psychology  
Faculty of Health & Medical Sciences 
